﻿Galen On the
natural
faculties
Galen, Arthur John Brock
THE LOEB CLASSICAL LIBRARY
EDITED BY
E. CAPPS, Ph.D., LL.D. T. B. PAGE, Litt.D. W. H. D. ROUSE, Litt.D.
GALEN
ON THE NATURAL FACULTIES
Digitized by Google
GALEN
ON THE NATURAL FACULTIES
WITH AN ENGLISH TRANSLATION BY ARTHUR JOHN BROCK, M,D.
EDINBURGH
r
LONDON : WILLIAM HEINEMANN NEW YORK : G. P. PUTNAM’S SONS
MCMXVI

Digitized by Google
PREFACE
The text used is (with a few unimportant modifications) that of Kuhn (Vol. II), as edited by Georg Helmreich ; Teubner, Leipzig, 1893. The numbers of the pages of Kiihn’s edition are printed at the side of the Greek text, a parallel mark (||) in the line indicating the exact point of division between Kuhn’s pages.
Words in the English text which are enclosed in square brackets are supplementary or explanatory; practically all explanations, however, are relegated to the footnotes or introduction. In the footnotes, also, attention is drawn to words which are of particular philological interest from the point of view of modern medicine.
I have made the translation directly from the Greek ; where passages of special difficulty occurred, I have been able to compare my own version with Linacre’s Latin translation (1523) and the French rendering of Charles Daremberg (1854-56); in this respect I am also peculiarly fortunate in having had the help of Mr. A. W. Pickard Cambridge of Balliol College, Oxford, who most kindly went through the
v
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proofs and made many valuable suggestions from the point of view of exact scholarship.
My best thanks are due to the Editors for their courtesy and for the kindly interest they have taken in the work. I have also gratefully to acknowledge the receipt of much assistance and encouragement from Sir William Osier, Regius Professor of Medicine at Oxford, and from Dr. J. D. Coinrie, first lecturer on the History of Medicine at Edinburgh University. Professor D’Arcy W. Thompson of University College, Dundee, and Sir W. T. Thiselton-Dyei% late director of the Royal Botanic Gardens at Kew, have very kindly helped me to identify several animals and plants mentioned by Galen.
I cannot conclude without expressing a word of gratitude to my former biological teachers, Professors Patrick Geddes and J. Arthur Thomson. The experience reared on the foundation of their teaching has gone far to help me in interpreting the great medical biologist of Greece.
I should be glad to think that the present work might help, however little, to hasten the coming reunion between the “ humanities ” and modern biological science ; their present separation I believe to be against the best interest of both.
A. J. B.
22nd Stationary Hospital, Aldershot.
March, 1916.
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INTRODUCTION
If the work of Hippocrates be taken as repre- Hippocrates senting the foundation upon which the edifice of*11 Galen* historical Greek medicine was reared, then the work of Galen, who lived some six hundred years later, may be looked upon as the summit or apex of the same edifice, i Galen’s merit is to have crystallised or brought to a focus all the best work of the Greek medical schools which had preceded his own time, λ It is essentially in the form of Galenism that Greek medicine was transmitted to after ages.
The ancient Greeks referred the origins of medicine The Be^n-to a god Asklepios (called in Latin Aesculapius), Mediae thereby testifying to their appreciation of the truly in Greece· divine function of the healing art. The emblem of Aesculapius, familiar in medical symbolism at the present day, was a staff with a serpent coiled round it, the animal typifying wisdom in general, and more particularly the wisdom of the medicine-man, with his semi-miraculous powers over life and death.
“ Be ye therefore wise as serpents and harmless as doves."
ix
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The Abde- The temples of Aesculapius were scattered over Health- the ancient Hellenic world. To them the sick and temples. aildng resorted in crowds. The treatment, which was in the hands of an hereditary priesthood, combined the best of the methods carried on at our present-day health-resorts, our hydropathics, sanatoriums, and nursing-homes. Fresh atr, water-cures, massage, gymnastics, psychotherapy, and natural methods in general were chiefly relied on.
Hippocrates Hippocrates, the “ Father of Medicine ” (5th to 4th Unit^of the centuries, b.c.) was associated with the Asclepieum organism.	an jsjan(j 0ff the south-west coast of Asia
Minor, near Rhodes. He apparently revitalized the work of the health-temples, which had before his time been showing a certain decline in vigour, coupled with a corresponding excessive tendency towards sophistry and priestcraft.
Celsus says : “ Hippocrates Cous primus quidem ex omnibus memoria dignis ah studio sapientiae disciplinam hanc separavit.” He means that Hippocrates first gave the physician an independent standing, separating him from the cosmological speculator. Hippocrates confined the medical man to medicine. He did with medical thought what Socrates did with thought in general—he “ brought it down from heaven to earth.” His watchword was “ Back to Nature ! ”
At the same time, while assigning the physician his post, Hippocrates would not let him regard that post as sacrosanct. He set his face against any x
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tendency to -mystery-mongering, to exclusiveness, to sacerdotalism. He was, in fact, opposed to the spirit of trade-unionism in medicine. His concern was rather with the physician’s duties than his “ rights.”
At the dawn of recorded medical history Hippocrates stands for the fundamental and primary importance of seeing clearly—that is of clinical observation. And what he observed was that the human organism, when exposed to certain abnormal conditions—certain stresses—tends to behave in a certain way: that in other words, each “ disease ” tends to run a certain definite course. To him a disease was essentially a process, one and indivisible, and thus his practical problem was essentially one of prognosis— “ what will be the natural course of this disease, if left to itself?” Here he found himself to no small extent in opposition with the teaching of the neighbouring medical school of Cnidus, where a more static view-point laid special emphasis upon the minutiae of diagnosis.
Observation taught Hippocrates to place unbounded faith in the recuperative powers of the living organism—in what we sometimes call nowadays the vis medicatnx Naturae. His observation was that even with a very considerable “ abnormality” of environmental stress the organism, in the large majority of cases, manages eventually by its own inherent powers to adjust itself to the new conditions. “ Merely give Nature a chance,” said the father of medicine in effect, “and most
xi
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diseases will cure themselves.” And - accordingly his treatment was mainly directed towards “ giving Nature a chance.”
His keen sense of the solidarity (or rather, of the constant interplay) between the organism and its environment (the “conditions” to which it is exposed) is instanced in his book, “ Airs, Waters, and Places.” As we recognise, in our popular everyday psychology, that "it takes two to make a quarrel,” so Hippocrates recognised that in pathology, it takes two (organism and environment) to make a disease.
As an outstanding example of his power or clinical observation we may recall the facies Hip-pocratica, an accurate study of the countenance of a dying man.
His ideals for the profession are embodied in the “ Hippocratic oath.”
Anatomy. Impressed by this view of the organism as a unity, the Hippocratic school tended in some degree to overlook the importance of its constituent parts. The balance was re-adjusted later on by the labours of the anatomical school of Alexandria, which, under the aegis of the enlightened Ptolemies, arose in the 3rd century b.c. Two prominent exponents of anatomy belonging to this school were Herophilus and Erasi-stratus, the latter of whom we shall frequently meet with in the following pages (v. p. 95 et seq.). xii
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After the death of the Master, the Hippocratic The school tended, as so often happens with the best of cultural movements, to show signs itself of diminishing vitality: the letter began to obscure and hamper the spirit. The comparatively small element of theory which existed in the Hippocratic physiology was made the groundwork of a somewhat over-elaborated “system/’ Against this tendency on the part of the “ Dogmatic ” or “ Rationalist ” school there arose, also at Alexandria, the sect of the Empiricists. “ It is not,” they said, “the cause but the cure of diseases that concerns us; not how we digest, but what is digestible.”
Horace said “ Graecia capta ferum victorem Greek^ cepit.” Political domination, the occupation of in Rome, territory by armies, does not necessarily mean real conquest. Horace’s statement applied to medicine as to other branches of culture.
The introducer of Greek medicine into Rome was Asclepiades (1st century b.c.). A man of forceful personality, and equipped with a fully developed philosophic system of health and disease which commended itself to the Roman savants of the day, he soon attained to the pinnacle of professional success in the Latin capital: he is indeed to all time the type of the fashionable (and somewhat “ faddy”) West-end physician. His system was a purely mechanistic one, being based upon
xiii
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The
Methodists.
the atomic doctrine of Leucippus and Democritus, which had been completed by Epicurus and recently introduced to the Roman public in Lucretius’s great poem “ De Rerum Natural The disbelief of Ascle-piades in the self-maintaining powers of the living organism are exposed and refuted at considerable length by Galen in the volume before us.
Out of the teaching of Asclepiades that physiological processes depend upon the particular way in which the ultimate indivisible molecules come together (ἐν τῇ ποίᾳ <τννόδφ των πρώτων ἐκείνων σωμάτων των απαθών) there was developed by his pupil, Themison of Laodicea, a system of medicine characterised by the most engaging simplicity both of diagnosis and treatment. This so-called “ Methodic ” system was intended to strike a balance between the excessive leaning to apriorism shown by the Rationalist (Hippocratic) school and the opposite tendency of the Empiricists. “ A pathological theory we must have/' said the Methodists in effect, “but let it be simple.” They held that the molecular groups constituting the tissues were traversed by minute channels (πόροι, “ pores ”); all diseases belonged to one or other of two classes; if the channels were constricted the disease was one of stasis (στἐγνωσis), and if they were dilated the disease was one of flux (ρνσis). Flux and stasis were indicated respectively by increase and diminution of the natural secretions; xiv
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treatment was of opposites by opposites—of stasis by methods causing dilatation of the channels, and conversely.
Wild as it may seem, this pathological theory or the Methodists contained an element of truth; in various guises it has cropped up once and again at different epochs of medical history; even to-day there are pathologists who tend to describe certain classes of disease in terms of vaso-constriction and vaso-dilatation. The vice of the Methodist teaching was that it looked on a disease too much as something fixed and finite, an independent entity, to be considered entirely apart from its particular setting.
The Methodists illustrate for us the tyranny of names.
In its defects as in its virtues this school has analogues at the present day; we are all acquainted with the medical man to whom a name (such, let us say, as “ tuberculosis,” “gout,” or iCintestinal autointoxication”) stands for an entity, one and indivisible, to be treated by a definite and unvarying formula.
To such an individual the old German saying “ Jedermann hat am Ende ein Bischen Tuberkulose ” is simply—incomprehensible.
******
All the medical schools which I have mentioned Galen, were still holding their ground in the 2nd century a.d., with more or less popular acceptance, when the great Galen made his entry into the world of Graeco-Roman medicine.
xv
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His Nature and
Nurture.
Claudius Galenus was born at Pergamos in Asia Minor in the year 131 a.o. His father was one Nicon, a well-to-do architect of that city. “ I had the great good fortune,” says Galen,1 “ to have as a father a highly amiable, just, good, and benevolent man. My mother, on the other hand, possessed a very bad temper ; she used sometimes to bite her serving-maids, and she was perpetually shouting at my father and quarrelling with him— worse than Xanthippe with Socrates. When, therefore, I compared the excellence of my father’s disposition with the disgraceful passions of my mother, I resolved to embrace and love the former qualities, and to avoid and hate the latter.”
Nicon called his son Γαληνός, which means quiet, peaceable, and although the physician eventually turned out to be a man of elevated character, it is possible that his somewhat excessive leaning towards controversy (exemplified in the following pages) may have resulted from the fact that he was never quite able to throw off the worst side of the maternal inheritance.
His father, a man well schooled in mathematics and philosophy, saw to it that his son should not lack a liberal education. Pergamos itself was an ancient centre of civilisation, containing, among other culture-institutions, a library only second in importance to that of Alexandria itself; it also contained an Asclepieum.
1 On the Affections of the Mind, p. 41 (Kuhn’s ed.).
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Galen’s training was essentially eclectic: he studied all the chief philosophical systems of the time— Platonic, Aristotelian, Stoic, and Epicurean—and then, at the age of seventeen, entered on a course of medical studies ; these he pursued under the best teachers at his own city, and afterwards, during a period of Wanderjahre, at Smyrna, Alexandria, and other leading medical centres.
Returning to Pergamos, he received his first professional appointment—that of surgeon to the gladiators. After four years here he was drawn by ambition to Rome, being at that time about thirty-one years of age. At Rome the young Pergamene attained a brilliant reputation both as a practitioner and as a public demonstrator of anatomy ; among his patients he finally numbered even the Emperor Marcus Aurelius himself.
jf , Medical practice in Rome at this time was at a low ■7 dbb,and Galen took no pains to conceal his contempt for the ignorance, charlatanism, and venality of his fellow-practitioners. Eventually, in spite of his social popularity, he raised up such odium against himself in medical circles, that he was forced to flee the city. This he did hurriedly and secretly in the year 168 a.d., when thirty-six years of age. He betook himself to his old home at Pergamos, where he settled down once more to a literary life.
His respite was short, however, for within a year he was summoned back to Italy by imperial mandate. Marcus Aurelius was about to undertake an
xvii
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expedition against the Germans, who at that time were threatening the northern frontiers of the Empire, and he was anxious that his consulting physician should accompany him to the front. “ Patriotism ” in this sense, however, seems to have had no charms for the Pergamene, and he pleaded vigorously to be excused. Eventually, the Emperor gave him permission to remain at home, entrusting to his care the young prince Commodus.
Thereafter we know little of Galen’s history, beyond the fact that he now entered upon a period of great literary activity. Probably he died about the end of the century.
Stabe^quent Galen wrote extensively, not only on anatomy,
Galen'e physiology, and medicine in general, but also on logic ; his logical proclivities, as will be shown later, are well exemplified in his medical writings. A considerable number of undoubtedly genuine works of his have come down to us. The full importance of his contributions to medicine does not appear to have been recognized till some time after his death, but eventually, as already pointed out, the terms Galenism and Greek medicine became practically synonymous.
A few words may be devoted to the subsequent history of his writings.
Byzantine During and after the final break-up of the Roman Empire came times of confusion and of social re-xviii
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construction, which left little opportunity for scientific thought and research. The Byzantine Empire, from the 4th century onwards, was the scene of much internal turmoil, in which the militant activities of the now State-established Christian church played a not inconsiderable part. The Byzantine medical scholars were at best compilers, and a typical compiler was Oribasius, body-physician to the Emperor Julian (4th century, Ain.); his excellent Synopsis was written in order to make the huge mass of the Galenic writings available for the ordinary practitioner.
Greek medicine spread, with general Greek culture, throughout Syria, and from thence was carried by the Nestorians, a persecuted heretical sect, into Persia; here it became implanted, and hence eventually spread to the Mohammedan world. Several of the Prophet’s successors (such as the Caliphs Harun-al-Rashid and Abdul-Rahinan III) were great patrons of Greek learning, and especially of medicine. The Arabian scholars imbibed Aristotle and Galen with avidity. A partial assimilation, however, was the farthest stage to which they could attain; with the exception of pharmacology, the Arabians made practically no independent additions to medicine. They were essentially systematizers and commentators. “ Averrois che il gran comento feo ” 1
1 “ Averrhoes who made the great Commentary ” (Dante). It was Averrhoes (Ebn Roshd) who, in the 12th century, introduced Aristotle to the Mohammedan world, and the “Commentary ” referred to was on Aristotle.
xix b 2
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Introduction of Arabian Medicine to the West. Arabo-Scholastic Period.
may stand as the type par excellence of the Moslem sage.
Avicenna (Ebn Sina), (10th to 11th century) is the foremost name in Arabian medicine: his “Book of the Canon in Medicine,” when translated into Latin, even overshadowed the authority of Galen himself for some four centuries. Of this work the medical historian Max Neuburger says : “ Avicenna, according to his lights, imparted to contemporary medical science the appearance of almost mathematical accuracy, whilst the art of therapeutics, although empiricism did not wholly lack recognition, was deduced as a logical sequence from theoretical (Galenic and Aristotelian) premises.”
Having arrived at such a condition in the hands of the Mohammedans, Galenism was now destined to pass once more to the West. From the 11th century onwards Latin translations of this “Arabian” Medicine (being Greek medicine in oriental trappings) began to make their way into Europe; here they helped to undermine the authority of the one medical school of native growth which the West produced during the Middle Ages—namely the School of Salerno.
Blending with the Scholastic philosophy at the universities of Naples and Montpellier, the teachings of Aristotle and Galen now assumed a position of supreme authority : from their word, in matters xx
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scientific and medical, there was no appeal. In reference to this period the Pergamene was referred to in later times as the “Medical Pope of the Middle Ages.”
It was of course the logical side of Galenism which chiefly commended it to the mediaeval Schoolmen, as to the essentially speculative Moslems.
The year 1453, when Constantinople fell into the The hands of the Turks, is often taken as marking the Renascencc commencement of the Renascence. Among the many factors which tended to stimulate and awaken men’s minds during these spacious times was the rediscovery of the Greek classics, which were brought to Europe by, among others, the scholars who fled from Byzantium. The Arabo Scholastic versions of Aristotle and Galen were now confronted by their Greek originals. A passion for Greek learning was aroused. The freshness and truth of these old writings helped to awaken men to a renewed sense of their own dignity and worth, and to brace them in their own struggle for self-expression.
Prominent in this “ Humanist ” movement was the^> English physician, Thomas Linacre (c. 1460-1524) who, having gained in Italy an extraordinary zeal for the New Learning, devoted the rest of his life, after returning to England, to the promotion of the litterae humaniores, and especially to making Galen accessible to readers of Latin. Thus the “ De Naturalibus Facultatibus ” appeared in London in
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1523, and was preceded and followed by several other translations, all marked by minute accuracy and elegant Latinity.
Two new parties now arose in the medical world— the so-called “ Greeks ” and the more conservative “ Arabists.”
Paracelsus. But the swing of the pendulum did not cease with the creation of the liberal “ Greek ” party; the dazzling vision of freedom was to drive some to a yet more anarchical position. Paracelsus, who flourished τ’ in the first half of the 16th century, may be taken as typifying this extremist tendency. His one cry was, “Let us away with all authority whatsoever, and get back to Nature ! ” At his first lecture as professor at the medical school of Basle he symbolically burned the works of Galen and of his chief Arabian exponent, Avicenna.
The	But the final collapse of authority in medicine
Renascence	4	^
Anatomists, could not be brought about by mere negativism.
It was the constructive work of the Renascence anatomists, particularly those of the Italian school, which finally brought Galenism to the ground.
Vesalius (1514-64), the modern “ Father of Anatomy,” for dissecting human bodies, was fiercely assailed by the hosts of orthodoxy, including that stout Galenist, his old teacher Jacques Dubois (Jacobus Sylvius). Vesalius held on his way, however, proving, inter alia, that Galen had been wrong xxii
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in saying that the interventricular septum of the heart was permeable (cf. present volume, p. 321).
Michael Servetus (1509-53) suggested that the blood, in order to get from the right to the left side of the heart, might have to pass through the lungs. For his heterodox opinions he was burned at the stake.
Another 16th-century anatomist, Andrea Cesalpino, is considered by the Italians to have been a discoverer of the circulation of the blood before Harvey; he certainly had a more or less clear idea of the circulation, but, as in the case of the “ organic evolutionists before Darwin,” he failed to prove his point by conclusive demonstration.
William Harvey, the great Englishman who founded modem experimental physiology and was the first to establish not only the fact of the circulation but also the physical laws governing it, is commonly reckoned the Father of Modem Medicine. He owed his interest in the movements of the blood to Fabricio of Acquapendente, his tutor at Padua, who drew his attention to the valves in the veins, thus suggesting the idea of a circular as opposed to a to-and-fro motion. Harvey’s great generalisation, based upon a long series of experiments in vivo, was considered to have given the coup de grdce to the Galenic physiology, and hence threw temporary discredit upon the whole system of medicine associated therewith.
Modern medicine, based upon a painstaking
xxiii
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(1578-1657).
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Back to Galen !
Galen’s Debt to liis Precursors.
research into the details of physiological function, had begun.
While we cannot sufficiently commend the results of the long modern period of research-work to which the labours of the Renascence anatomists from Vesa-lius to Harvey form a fitting prelude, we yet by no means allow that Galen’s general medical outlook was so entirely invalidated as many imagine by the conclusive demonstration of his anatomical errors. It is time for us now to turn to Galen again after three hundred years of virtual neglect: it may be that he will help us to see something fundamentally important for medical practice which is beyond the power even of our microscopes and X-rays to reveal. While the value of his work undoubtedly lies mainly in its enabling us to envisage one of the greatest of the early steps attained by man in medical knowledge, it also has a very definite intrinsic value of its own.
No attempt can be made here to determine how much of Galen’s work is, in the true sense of the word, original, and how much is drawn from the labours of his predecessors. In any case, there is no doubt that he was much more than a mere compiler and systematizer of other men’s work : he was great enough to be able not merely to collect, to digest, and to assimilate all the best of the work done before his time, but, adding to this the outcome of his own observations, experiments, and reflections, to present xxiv
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the whole in an articulated “system” showing that perfect balance of parts which is the essential criterion of a work of art. Constantly, however, in his writings we shall come across traces of the influence of, among others, Plato, Aristotle, and writers of the Stoic school.
Although Galen is an eclectic in the best sense of influence of the term, there is one name to which he pays a very ™ o2<m!tes special tribute—that of his illustrious forerunner Hippocrates. Him on quite a number of occasions he actually calls “ divine ” (cf. p. 293).
“ Hippocrates,” he says, “ was the first known to us of all who have been both physicians and philosophers, in that he was the first to recognise what nature does.” Here is struck the keynote of the teaching of both Hippocrates and Galen; this is shown in the volume before us, which deals with “the natural faculties”—that is with the faculties of this same “ Nature” or vital principle referred to in the quotation.
If Galen be looked on as a crystallisation of Greek “The
_	.	_ .	1 i i i	Natural
medicine, then this book may be looked on as a Faculties., crystallisation of Galen. Within its comparatively short compass we meet with instances illustrating perhaps most of the sides of this many-sided writer.
The “ Natural Faculties ” therefore forms an excellent prelude to the study of his larger and more specialised works.
XXV
Digitized by Google
INTRODUCTION
Galen’s “ Physiology”
What, now, is this “ Nature ” or biological principle upon which Galen, like Hippocrates, bases the whole of his medical teaching, and which, we may add, is constantly overlooked—if indeed ever properly apprehended—by many physiologists of the present day ? By using this term Galen meant simply that, when we deal with a living thing, we are dealing primarily with a unity, which, qud living, is not further divisible ; all its parts can only be understood and dealt with as being in relation to this principle of unity. Galen was thus led to criticise with considerable severity many of the medical and surgical specialists of* his time, who acted on the assumption (implicit if not explicit) that the whole was merely the sum of its parts, and that if, in an ailing organism, these parts were treated each in and for itself, the health of the whole organism could in this way be eventually restored.
Galen expressed this idea of the unity of the organism by saying that it was governed by a Pkysis or Nature (ὴ φύσις ἣπερ διοικεί τό ζώου), with whose “ faculties ” or powers it was the province of φνσιολογία (physi-ology, Nature-lore) to deal. It was because Hippocrates had a clear sense of this principle that Galen called him master. “ Greatest,” say the Moslems, “ is Allah, and Mohammed is his prophet.” “ Greatest,” said Galen, “is the Physis, and Hippocrates is its prophet.” Never did Mohammed more zealously maintain the unity of the Godhead than Hippocrates and Galen the unity of the organism, xxvi
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But we shall not have read far before we discover Galen’s that the term Physiology, as used by Galen, stands Phy81C3 not merely for what we understand by it nowadays, but also for a large part of Physics as well. This is one of the chief sources of confusion in his writings.
Having grasped, for example, the uniqueness of the process of specific selection (ολκή του οίκείον), by which the tissues nourish themselves, lie proceeds to apply this principle in explanation of entirely different classes of phenomena; thus he mixes it up with the physical phenomenon of the attraction of the lode-stone for iron, of dry grain for moisture, etc. It is noteworthy, however, in these latter instances, that he does not venture to follow out his comparison to its logical conclusion; he certainly stops short of hinting that the lodestone (like a living organ or tissue) assimilates the metal which it has attracted!
Setting aside, however, these occasional halfhearted attempts to apply his principle of a φύσις in regions where it has no natural standing, we shall find that in the field of biology Galen moves with an assurance bred of first-hand experience.
Against his attempt to “biologize” physics may The
1	®	^	. n	J ,	.	, Mechanical
be set the converse attempt of the mechanical phyBicists. Atoinist school. Thus in Asclepiades he found a doughty defender of the view that physiology was “merely” physics. Galen’s ire being roused, he is not content with driving the enemy out of the biological camp, but must needs attempt also to
xxvii
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Anatomists.
Characteristics of the Living Organism.
dislodge him from that of physics, in which he has every right to be.
In defence of the universal validity of his principle, Galen also tends to excessive disparagement of morphological factors ; witness his objection to the view of the anatomist Erasistratus that the calibre of vessels played a part in determining the secretion of fluids (p. 123), that digestion was caused by the mechanical action of the stomach walls (p. 243), and dropsy by induration of the liver (p. 171).
While combating the atomic explanation of physical processes, Galen of course realised that there were many of these which could only be explained according to what we should now call “mechanical laws.” For example, non-living things could be subjected to φορά (passive motion), they answered to the laws of gravity (ταῖς των υλών οίακιζόμενα ροπαΐς, ρ. 126). Furthermore, Galen did not fail to see that living things also were not entirely exempted from the operation of these laws ; they too may be at least partly subject to gravity (loc. cit.); a hollow organ exerts, by virtue of its cavity, an attraction similar to that of dilating bellows, as well as, by virtue of the living tissue of its walls, a specifically “vital” or selective kind of attraction (p. 325).
As a type of characteristically vital action we may take nutrition, in which occurs a phenomenon xxviii
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which Galen calls active motion (δραστική κίνησis) or, more technically, alteration (αλλοίωσις). This active type of motion cannot be adequately stated in terms of the passive movements (groupings and re-groupings) of its constituent parts according to certain empirical “laws.” Alteration involves self-movement, a self-determination of the organism or organic part. Galen does not attempt to explain this fundamental characteristic of alteration any further; he contents himself with referring his opponents to Aristotle’s work on the “Complete Alteration of Substance ” (p. 9).
The most important characteristic of the Physis
or Nature is its τἐχνη—its artistic creativeness._____In ^
other words, the living paganism is a creative artist.
This feature may be observed typically in its primary functions of growth and nutntion; these are dependent on the characteristic faculties or powers, by virtue of which each part draws to itself what is proper or appropriate to it (το οίκίίον) and rejects what is foreign (το αλλότριον), thereafter appropriating or assimilating the attracted material; this assimilation is an example of the alteration (or qualitative change) already alluded to; thus the food eaten is “ altered ” into the various tissues of the body, each of these having been provided by “ Nature ” with its own specific faculties of attraction and repulsion.
Any of the operations of the living part may be The Throe looked on in three ways, either (a) as a δὑναμις, Categont'**
xxix
Digitized by Google
INTRODUCTION
faculty, potentiality; (ό) as an ἐτίργεια, which is this δἐναμι* in operation ; or (c) as an Ipyov, the product or effect of the ἐνίργεια.1
1 What appear to me to be certain resemblances between the Galenical and the modern vitalistic views of Henri Bergson may perhaps be alluded to here. Galen’s vital principle, ἡ τεχνικἡ φύσις (“creative growth”), presents analogies with VEvolution criatrice : both manifest their activity in producing qualitative change (αλλοίωσις, cfuinge-mcnt) : in both, the creative change cannot be analysed into a series of static states, but is one and continuous. In Galen, however, it comee to an end with the development of the individual, whereas in Bergson it continues indefinitely as the evolution of life. The three aspects of organic life may be tabulated thus :—
δόναμυ
Work to be done. Future aspect.
Bergson’s “ teleological ” aspect.
ἐνἐργεια
Work being done.
Present aspect.
Function.
The έΐαη vital.
A changing which cannot be understood as a sum of static parts ; a constant becoming, never stopping — at least till the £p-yov is reached.
Bergson’s “ philosophical ” aspect.
tpyov
VVork done, finished. Past aspect. Structure.
A “ thing.”
Bergson’s “outlook of physical
8cience.’,
Galen recognized “ creativeness ” {τίχνη) in the development of the individual and its parts (ontogeny) and in the maintenance of these, but he failed to appreciate the creative evolution of species (phytogeny), which is, of course, part of the same process. To the teleologist the possibilities (δυνάμεις) of the Physis are limited, to Bergson they are un-
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Like his master Hippocrates, Galen attached Galen s fundamental importance to clinical observation—Method· to the evidence of the senses as the indispensable groundwork of all medical knowledge. He had also, however, a forte for rapid generalisation from observations, and his logical proclivities disposed him
limited. Galen and Bergson agree in attaching most practical importance to the middle category—that of Function.
While it must be conceded that Galen, following Aristotle, had never seriously questioned the fixity of species, the following quotation from his work On Habits (chap, ii.) will show that he must have at least had occasional glimmerings of our modem point of view on the matter. Referring to assimilation, he says: “Just as everything we eat or drink becomes altered in quality, so of course also does the altering factor itself become altered. ... A clear proof of the assimilation of things which are being nourished to that which is nourishing them is the change which occurs in plants and seeds; this often goes so far that what is highly noxious in one soil becomes, when transplanted into another soil, not merely harmless, but actually useful. This has been largely put to the test by those who compose memoirs on farming and on plants, as also by zoological authors who have written on the changes which occur according to the countries in which animals live. Since, therefore, not only is the nourishment altered by the creature nourished, but the latter itself also undergoes some slight alteration, this slight alteration must necessarily become considerable in the course of time, and thus properties resulting from prolonged habit must come to be on a par with natural properties.”
Galen fails to see the possibility that the “ natural ” properties themselves originated in this way, as activities which gradually became habitual—that is to say, that the effects of nurture may become a “second nature,” and so eventually nature itself.
The whole passage, however, may be commended to modern biologists—particularly, might one say, to those bacteriologists who have not yet realised how extraordinarily relative is the term “specificity5' when applied to the subject-matter of their science.
xxxi
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1 particularly to deductive reasoning. Examples of art almost Euclidean method of argument may be found in the Natural Faculties (e.g. Book III. chap. i.). While this method undoubtedly gave hinr laauch help in his search for truth, it also not unfrequently led him astray. This is evidenced by his attempt, already noted, to apply the biological principle of the φύσις in physics. Characteristic examples of attempts to [force facts to fit premises will be found in Book II. chap, ix., where our author demonstrates that yellow !bile is “virtually” dry, and also, by a process of exclusion, assigns to the spleen the function of clearing away black bile. Strangest of all is his attempt to prove that the same principle of specific attraction by which the ultimate tissues nourish themselves (and the lodestone attracts iron!) accounts for the reception of food into the stomach, of urine into the kidneys, of bile into the gall-bladder, and of semen into the uterus.
These instances are given, however, without prejudice to the system of generalisation and deduction which, in Galen’s hands, often proved exceedingly fruitful. He is said to have tried “to unite professional and scientific medicine with a philosophic link.” He objected, however, to such extreme attempts at simplification of medical science as that of the Methodists, to whom diseases were isolated entities, without any relationships in time or space (u. p. xv. supra).
* He based much of his pathological reasoning upon ίχχχϋ
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the "humoral theory ” of Hippocrates, according to which certain diseases were caused by one or more of the four humours (blood, phlegm, black and yellow bile) being in excess—that is, by various dyscrasiae. Our modem conception of “ hormone ” action shows certain resemblances with this theory.
Besides observation and reasoning, Galen took his stand on experiment; he was one of the first of experimental physiologists, as is illustrated in the present book by his researches into the function of the kidneys (p. 59 et seqHe also conducted a long series of experiments into the physiology of the spinal cord, to determine what parts controlled movement and what sensibility.
As a practitioner he modelled his work largely on the broad and simple lines laid down by Hippocrates. He had also at his disposal all the acquisitions of biological science dating from the time of Aristotle five hundred years earlier, and reinforced by the discoveries in anatomy made by the Alexandrian school. To these he added a large series of researches of his own.
Galen never confined himself to what one might call the academic or strictly orthodox sources of information ; he roamed the world over for answers to his queries. For example, we find him on his journeys between Pergamos and Rome twice visiting the island of Lemnos in order to procure some of the terra sigillata, a kind of earth which had a reputation for healing the bites of serpents and
xxxiii
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The
Pneuma or Spirit.
other wounds. At other times he visited the copper-mines of Cyprus in search for copper, and Palestine for the resin called Balm of Gilead.
By inclination and training Galen was the reverse of a “ party-man.” In the Natural Faculties (p. 55) he speaks of the bane of sectarian partizanship, "harder to heal than any itch.” He pours scorn upon the ignorant “ Erasistrateans ” and “ Asclepia-deans,” who attempted to hide their own incompetence under the shield of some great man’s name (cf. p. 141).
Of the two chief objects of his censure in the Natural Faculties, Galen deals perhaps less rigorously with Erasistratus than with Asclepiades. Erasistratus did at least recognize the existence of a vital principle in the organism, albeit, with his eye on the structures which the scalpel displayed he tended frequently to forget it. The researches of the anatomical school of Alexandria had been naturally of the greatest service to surgery, but in medicine they sometimes had a tendency to check progress by diverting attention from the whole to the part.
Another novel conception frequently occurring in Galen’s writings is that of the Pneuma (i.e. the breath, spintus). This word is used in two senses, as meaning
(1)	the inspired air, which was drawn into the left side of the heart and thence carried all over the body by the arteries; this has not a few analogies with oxygen, particularly as its action in the tissues xxxiv
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is attended with the appearance of the so-called “ innate heat.” (2) A vital principle, conceived as being made up of matter in the most subtle imaginable state (i.e. air). This vital principle became resolved into three kinds: (α) πνεύμα φυσικόν or spintus naturalis, carried by the veins, and presiding over the subconscious vegetative life; this “ natural spirit ” is therefore practically equivalent to the φύσις or “nature” itself, (b) The πνεὑμα ζωτικόν or spintus vitalis; here particularly is a source of error, since the air already alluded to as being carried by the arteries tends to be confused with this principle of “ individuality ” or relative autonomy in the circulatory (including, perhaps, the vasomotor) system, (c) The πνεὑμα ψυχικόν or spiritus animalis (anima = ψυχή), carried by longitudinal canals in the nerves ; this corresponds to the ψυχή.
This view of a “ vital principle” as necessarily consisting of matter in a finely divided, fluid, or “ etheric ” state is not unknown even in our day. Belief in the fundamental importance of the Pneuma formed the basis of the teaching of another vitalist school in ancient Greece, that of the Pneumatists.
It is unnecessary to detail here the various ways in which Galen’s physiological views differ from those of the Moderns, as most of these are noticed in footnotes to the text of the present translation. His ignorance of the circulation of the blood does not lessen the force of his general physiological conelu-
xxxv
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Galen and the Circulation of the Blood.
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Galen’s
Character.
sions to the extent that might be anticipated. In his opinion, the great bulk of the blood travelled with a to-and-fro motion in the veins, while a little of it, mixed with inspired air, moved in the same way along the arteries ; whereas we now know that all the blood goes outward by the arteries and returns by the veins; in either case blood is carried to the tissues by blood-vessels, and Galen’s ideas of tissue-nutrition were wonderfully sound. The ingenious method by which (in ignorance of the pulmonary circulation) he makes blood pass from the right to the left ventricle, may be read in the present work (p. 321). As will be seen, he was conversant with the “anastomoses ” between the ultimate branches ot arteries and veins, although he imagined that they were not used under “ normal ” conditions.
Galen was not only a man of great intellectual gifts, but one also of strong moral fibre. In bis short treatise "That the best Physician is also a Philosopher ” he outlines his professional ideals. It is necessary for the efficient healer to be versed in the three branches of “philosophy,” viz.: (a) logic, the science of how to think ; (b) physics, the science of what is—i.e. of “ Nature ” in the widest sense; (c) ethics, the science of what to do. The amount of toil which he who wishes to be a physician must undergo—firstly, in mastering the work of his predecessors and afterwards in studying disease at first hand—makes it absolutely necessary that he should xxxvi
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possess perfect self-control, that he should scorn money and the weak pleasures of the senses, and should live laborious days.
Readers of the following pages will notice that Galen uses what we should call distinctly immoderate language towards those who ventured to differ from the views of his master Hippocrates (which were also his own). The employment of such language was one of the few weaknesses of his age which he did not transcend. Possibly also his mother's choleric temper may have predisposed him to it.
The fact, too, that his vivisection experiments (e.g. pp. 59, 273) were carried out apparently without any kind of anaesthetisation being even thought of is abhorrent to the feelings of to-day, but must be excused also on the ground that callousness towards animals was then customary, men having probably never thought much about the subject.
Galen is a master of language, using a highly polished variety of Attic prose with a precision which can be only very imperfectly reproduced in another tongue. Every word he uses has an exact and definite meaning attached to it. Translation is particularly difficult when a word stands for a physiological conception which is not now held; instances are the words anadosis, prosthesis, and prospkysis, indicating certain steps in the process by which nutriment is conveyed from the alimentary canal to the tissues.
xxxvii
Galen’s Greek Style.
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Summary.
Readers will be surprised to find how many words are used by Galen which they would have thought had been expressly coined to fit modem conceptions; thus our author employs not merely such terms as physiology, phthisis, atrophy, anastomosis, but also haematopoietic, anaesthesia, and even aseptic! It is only fair, however, to remark that these terms, particularly the last, were not used by Galen in quite their modem significance.
To resume, then : What contribution can Galen bring to the art of healing at the present day ? It Was not, surely, for nothing that the great Pergamene gave laws to the medical world for over a thousand years !
Let us draw attention once more to :
(1)	The high ideal which he set before the profession.
(2)	His insistence on immediate contact with nature as the primary condition for arriving at an understanding of disease; on the need for due consideration of previous authorities; on the need also for reflection—for employment of the mind’s eye (ὴ λογική θεωρία) as an aid to the physical eye.
(3)	His essentially broad outlook, which often helped him in the comprehension of a phenomenon through his knowledge of an analogous phenomenon in another field of nature.
xxxviii
Digitized by Google
INTRODUCTION
(4)	His keen appreciation of the unity of the organism, and of the inter-dependence of its parts; his realisation that the vital phenomena (physiological and pathological) in a living organism can only be understood when considered in relation to the environment of that organism or part. This is the foundation for the war that Galen waged ά outranee on the Methodists, to whom diseases were things without relation to anything. This dispute is, unfortunately, not touched upon in the present volume. What Galen combated was the tendency, familiar enough in our own day, to reduce medicine to the science of finding a label for each patient, and then treating not the patient, but the label. (This tendency, we may remark in parenthesis, is one which is obviously well suited for the standardising purposes of a State medical service, and is therefore one which all who have the weal of the profession at heart must most jealously watch in the difficult days that lie ahead.)
(5)	His realisation of the inappropriateness and inadequacy of physical formulae in explaining physiological activities. Galen’s disputes with Asclepiades over τά. πρώτα ἐ/ceiva σώματα τοι απαθή, over the άναρμα στοιχεία και ληρώδας ογκοι, is but another aspect of his quarrel with the Methodists regarding their pathological “ units,” whose primary characteristic was just this same απάθεια (impassiveness to environment, “ unimpressionability ”). We have of course
xxxix
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our Physiatric or latromechanical school at the present day, to whom such processes as absorption from the alimentary canal, the respiratory interchange of gases, and the action of the renal epithelium are susceptible of a purely physical explanation.1
(6)	His quarrel with the Anatomists, which was in essence the same as that with the Atomists, and which arose from his clear realisation that that primary and indispensable desideratum, a view of the whole, could never be obtained by a mere summation of partial views; hence, also, his sense of the dangers which would beset the medical art if it were allowed to fall into the hands of a mere crowd of competing specialists without any organising head to guide them.
1 In terms of filtration, diffusion, and osmosis.
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SYNOPSIS OF CHAPTERS
BOOK I
Chapter I
Distinction between the effects of {a) the organism’s psyche or soul (h) its physis or nature. The author proposes to confine himself to a consideration of the latter—the vegetative—aspect of life.
Chapter II
Definition of terms. Different kinds of motion. Alteration or qualitative change. Refutation of the Sophists’ objection that such change is only apparent, not real. The four fundamental qualities of Hippocrates (later Aristotle). Distinction between faculty, activity (function), and effect (work or preduct).
Chapter III
It is by virtue of the four qualities that each part functions. Some authorities subordinate the dry and the moist principles to the hot and the cold. Aristotle inconsistent here.
Chapter IV
We must suppose that there are faculties corresponding in number to the visible effects (or products) with which we are familiar.
Chapter V
Genesis, growth, and nutrition. Genesis (embryogeny) subdivided into histogenesis and organogenesis. Growth is a tridimensional expansion of the solid parts formed during genesis. Nutrition.
xliii
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Chapter VI
The process of genesis (embryogeny) from insemination onwards. Each of the simple, elementary, homogeneous parte (tissues) is produced by a special blend of the four primary alterative faculties (such secondary alterative faculties being ostopoietic., neuropoietic, etc.). A special function and use also corresponds to each of these special tissues. The bringing of these tissues together into organs and the disposal of these organs is performed by another faculty called diaplastict moulding, or formative.
Chapter VII
We now pass from genesis to growth. Growth essentially a post-natal process ; it involves two factors, expansion and nutrition, explained by analogy of a familiar child’s game.
Chapter VIII
Nutrition.
Chapter IX
These three primary faculties (genesis, growth, nutrition) have various others subservient to them.
Chapter X
Nutrition not a simple process. (1) Need of subsidiary organs for the various stages of alteration, e.g.> of bread into blood, of that into bone, etc. (2) Need also of organs for excreting the non-utilizable portions of the food, e.y.t much vegetable matter is superfluous. (3) Need of organs of a third kind, for distributing the pabulum through the body.
Chapter XI
Nutrition analysed into the stages of application {prosthesis), adhesion (;prosphysia), and assimilation. The stages illustrated by certain pathological conditions. Different shades of meaning of the term nutriment.
xliv
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Chapter XII
The two chief medico-philosophical schools—Atomist and Vitalist. Hippocrates an adherent of the latter school— his doctrine of an original principle or “nature” in every living thing (doctrine of the unity of the organism).
Chapter XIII
Failure of Aeclepiades to understand the functions of kidneys and ureters. His hypothesis of vaporization of imbibed fluids is here refuted. A demonstration of urinary secretion in the living animal; the forethought and artistic skill of Nature vindicated. Refutation also of Ascle-piadee’s disbelief in the special selective action of purgative drugs.
Chapter XIV
While Asclepi&dee denies in toto the obvious fact of specific attraction, Epicurus grants the fact, although his attempt to explain it by the atomic hypothesis breaks down. Refutation of the Epicurean theory of magnetic attraction. Instances of specific attraction of thorns and animal poisons by medicaments, of moisture by corn, etc.
Chapter XV
It now being granted that the urine is secreted by the kidneys, the rationale of this secretion is enquired into. The kidneys are not mechanical filters, but are by virtue of their nature possessed of a specific faculty of attraction.
Chapter XVI
Krasietratus, again, by his favourite principle of horror vacui could never explain the secretion of urine by the kidneys. While, however, he acknowledged that the kidneys do secrete urine, he makes no attempt to explain this; he ignores, but does not attempt to refute, the Hippocratic doctrine of specific attraction. “ Servile ” position taken up by Asclepiades and Erasistratus in regard to this function of urinary secretion.
xlv
Digitized by Google
SYNOPSIS OF CHAPTERS
Chapter XVII
Three other attempts (by adherents of the Eraeietratean school and by Lycus of Macedonia) to explain how the kidneys come to separate out urine from tne blood. All these ignore the obvious principle of attraction.
BOOK II
Chapter I
In order to explain dispersal of food from alimentary canal vid the veins {anadosis) there is no need to invoke with Erasistratus, the horror vacui, since here again the principle of specific attraction is operative ; moreover, blood is also driven forward by the compressing action of the stomach and the contractions of the veins. Possibility, however, of Erasistratus’s factor playing a certain minor r6le.
Chapter II
The Erasistratean idea that bile becomes separated out from the blood in the liver because, being the thinner fluid, it alone can enter the narrow stomata of the bile-ducts, while the thicker bloed can only enter the wider mouths of the hepatic venules.
Chapter III
The morphological factors suggested by Erasistratus are quite inadequate to explain biological happenings. Erasistratus inconsistent with his own statements. The immanence of the physis or nature ; her shaping is not merely external like that of a statuary, but involves the entire substance. In genesis (embryogeny) the semen is the active, and the menstrual blood the passive, principle. Attractive, alterative, and formative faculties of the semen. Embryogeny is naturally followed by growth ; these two functions distinguished.
xlvi
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Chapter IV
Unjustified claim by Erasistrateans that their founder had associations with the Peripatetic (Aristotelian) school. The characteristic physiological tenets of that school (which were all anticipated by Hippocrates) in no way agree with those of Erasistratus, save that both recognize the purposefulness of Nature; in practice, however, Erasistratus assumed numerous exceptions to this principle. Difficulty of understanding why he rejected the biological principle of attraction in favour of anatomical factors.
Chapter V
A further difficulty raised by Erasistratus’s statement regarding secretion of bile in the liver.
Chapter VI
The same holds with nutrition. Even if we grant that veins may obtain their nutrient blood by virtue of the horror vacui (chap. i.), how could this explain the nutrition of nerves? Erasistratus’s hypothesis of minute elementary nerves and vessels within the ordinary visible nerves simply throws the difficulty further back. And is Erasistratus’s minute “simple” nerve susceptible of further analysis, as the Atomists would assume ? If so, this is opposed to the conception of a constructive and artistic Nature which Erasistratus himself shares with Hippocrates and the writer. And if his minute nerve is really elementary and not further divisible, then it cannot, according to his own showing, contain a cavity ; therefore the horror vacui does not apply to it. And how could this principle apply to the restoration to its original bulk of a part which had become thin through disease, where more matter must become attached than runs away ? A quotation from Erasistratus shows that he did acknowledge an “attraction,” although not exactly in the Hippocratic sense.
xlvii
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Chapter VII
In the last resort, the ultimate living elements (Erasiatratus’e simple vessels) must draw in their food by virtue of an inherent attractive faculty like that which the lodestone exerts on iron. Thus the process of anadosis, from beginning to end, can be explained without assuming a horror vacui
Chapter VIII
Erasistratus’s disregard for the humours. In respect to excessive formation of bile, however, prevention is better than cure ; accordingly we must consider its pathology. Does blood pre-exist in the food, or does it come into existence in the body ? Erasistratus’s purely anatomical explanation of dropsy. He entirely avoids the question of the four qualities (e.g. the importance of innate heat) in the generation of the humours, etc. Yet the problem of blood-production is no less important than that of gastric digestion. Proof that bile does not pre-exist in the food. The four fundamental qualities of Hippocrates and Aristotle. How the humours are formed from foed taken into the veins: when heat is in proportionate amount, blood results; when in excess, bile; when deficient, phlegm. Various conditions determining cold or warm temperaments. The four primary diseases result each from excess of one of the four qualities. Erasistratus unwillingly acknowledges this when he ascribes the indigestion occurring in fever to impaired function of the stomach. For what causes this functio laesa ? Proof that it is the fever (excess of innate heat).
If, then, heat plays so important a part in abnormal functioning, so must it also in normal (i.e. causes of eucrasia involved in those of dyscrasia, of physiology in those of pathology). A like argument explains the genesis of the humours. Addition of warmth to things already warm makes them bitter; thus honey turns to bile in people who are already warm ; where warmth deficient, as in old people, it turns to useful blood. This is a proof that bile does not pre-exist, as such, in the food.
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Chapter IX
The functions of organs also depend on the way in which the four qualities are mixed—e.g. the contracting function of T the stomach. Treatment only possible when we know the causes of errors of function. The Erasistrateans practically Empiricists in this respect. On an appreciation of the meaning of a dyscrasia follows naturally the Hippocratic principle of treating opposites by opposites {e.g. cooling the overheated stomach, warming it when chilled, etc.). Useless in treatment to know merely the function of each organ ; we must know the bodily condition which upsets this function. Blood is warm and moist. Yellow bile is warm and (virtually, though not apparently) dry. Phlegm is cold and moist. The fourth I possible combination (cold and dry) is represented by | black bile. For the clearing out of this humour from the blood, Nature has provided the spleen—an organ which, according to Erasistratus, fulfils no purpose. Proof of the importance of the spleen is the jaundice, toxaemia, etc., occurring when it is diseased. Eraaistratus’s failure to mention the views of leading authorities on this organ shows the hopelessness of his position. The Hippocratic view has now been demonstrated deductively and inductively. The classical view as to the generation of the humours. Normal and pathological forms of t yellow and black bile. Part played by the innate · heat in their production. Other kinds of bile are merely transition-stages between these extreme types. Abnormal forms removed by liver and spleen respectively. Phlegm, however, does not need a special excretory organ, as it can undergo entire metabolism in the body.
Need for studying the works of the Ancients carefully, in order to reach a proper understanding of this subject.
OALEN
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BOOK III
Chapter I
A recapitulation of certain points previously demonstrated. Every part of the animal has an attractive and an alterative (assimilative) faculty ; it attracts the nutrient juice which is proper to it. Assimilation is preceded by adhesion (prosphysis) and that again, by application (prosthesis). Application the goal of attraction. It would not, however, be followed by adhesion and assimilation if each part did not also possess a faculty for retaining in position the nutriment which has been applied. A priori necessity for this retentive faculty.
Chapter II
The same faculty to be proved a posteriori. Its corresponding function (i.e. the activation of this faculty or potentiality) well seen in the large hollow organs, notably the uterus and stomach.
Chapter III
Exercise of the retentive faculty particularly well seen in the uterus. Its object is to allow the embryo to attain full development; this being completed, a new faculty—the expulsive—hitherto quiescent, comes into play. Characteristic signs and symptoms of pregnancy. Tight grip of uterus on growing embryo, and accurate closure of os uteri during operation of the retentive faculty. Dilatation of os and expulsive activities of uterus at full term, or when foetus dies. Prolapse from undue exercise of this faculty. Hole of the midwife. Accessory muscles in parturition.
Chapter IV
Same two faculties seen in stomach. Gurglings or borborygmi show that this organ is weak and is not gripping its contents tightly enough. Undue delay of food in a weak
1
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stomach proved not to be due to narrowness of pylorus : length of stay depends on whether digestion (another instance of the characteristically vital process of alteration) has taken place or not. Erasistratus wrong in attributing digestion merely to the mechanical action of the stomach walls. When digestion completed, then pylorus opens and allows contents to pass downwards, just as os uteri when development of embyro completed.
If attraction and elimination always proceeded pari passu, the content of these hollow organs (including gall-bladder and urinary bladder) would never vary in amount. A retentive faculty, therefore, also logically needed. Its existence demonstrated. Expulsion determined by qualitative and quantitative changes of contents. “Diarrhoea ” of stomach. Vomiting.
Every organic part has an appetite and aversion for the qualities which are appropriate and foreign to it respectively. Attraction necessarily leads to a certain benefit received* This again necessitates retention.
Interaction between two bodies ; the stronger masters the weaker; a deleterious drug masters the forces of the bedy, whereas food is mastered by them ; this mastery is an alteration, and the amount of alteration varies with the different organs; thus a partial alteration is effected in mouth by saliva, but much greater in stomach, where not only gastric juice, but also bile, pneuma, innate heat (i.e. oxidation ?), and other powerful factors are brought to bear on it; need of considerable alteration in stomach
Chapter V
Chapter VI
Chapter VII
11
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as a transition-stage between food and bloed; appearance of faeces in intestine another proof of great alteration effected in stomach. Asclepiedes’s denial of real qualitative change in stomach rebutted. Erasiatratus’e denial that digestion in any wav resembles a boiling process comes from his taking words too literally.
Chapter VIII
Erasistratus denies that the stomach exerts any pull in the act of swallowing. That he is wrong, however, is proved by the anatomical structure of the stomach—its inner coat with longitudinal fibres obviously acts as a vis a fronte (attraction), whilst its outer coat exercises through the contraction of its circular fibres a vis a lergo (propulsion) ; the latter also comes into play in vomiting. The stomach uses the oesophagus as a kind of hand, to draw in its food with. The functions of the two coats proved also by vivisection. Swallowing cannot be attributed merely to the force of gravity.
Chapter IX
These four faculties which subserve nutrition are thus • apparent in many different parte of the bedy.
Chapter X
Need for elaborating the statements of the ancient physi- / cians. Superiority of Ancients to Modems. This state of affairs can only be rectified by a really efficient j education of youth. The chief requisites of such an 1 education.
Chapter XI
For the sake of the few who really wish truth, the argument will be continued. A third kind of fibre—the oblique— subserves retention; the way in which this fibre is disposed in different coats.
lii
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Chapter XII
The factor which brings the expulsive faculty into action is essentially a condition of the organ or its contents which is the reverse of that which determined attraction. Analogy between abortion and normal parturition. Whatever produces discomfort must be expelled. That discomfort also determines expulsion of contents from gall-bladder is not so evident as in the case of stomach, uterus,urinary bladder, etc., but can be logically demonstrated.
Chapter XIII
Expulsion takes place through the same channel as attraction {e.g., in stomach, gall-bladder, uterus). Similarly the delivery (anadosis) of nutriment to the liver from the food-canal vid the mesenteric veins may have its direction reversed. Continuous give-and-take between different parts of the body ; superior strength of certain parts is natural, of others acquired. When liver contains abundant food and stomach depleted, latter may draw on former ; this occurs when animal can get nothing to eat, and so prevents starvation. Similarly, when one part becomes over-distended, it tends to deposit its excess in some weaker part near it; this passes it on to some still weaker part, which cannot get rid of it; hence deposits of various kinds. Further instances of reversal of the normal direction of anadosis from the food canal through the veins. Such reversal of functions would in any case be expected α priori. In the vomiting of intestinal obstruction, matter may be carried backwards all the way from the intestine to the mouth ; not surprising, therefore, that, under certain circumstances, food-material might be driven right back from the skin-surface to the alimentary canal (e.g. in excessive chilling of surface); not much needed to determine this reversal of direction. Action of purgative drugs upon terminals of veins ; one part draws from another until whole body participates; similarly in intestinal obstruction, each part passes on the irritating substance to its weaker
liii
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neighbour. Reversal of direction of flow occurs not merely on occasion but also constantly (as in arteries, lungs, heart, etc.). The various stages of normal nutrition described. Why the stomach sometimes draws back the nutriment it had passed on to portal veins and liver. A similar ebb and flow in relation to the spleen. Comparison of the parts of the body to a lot of animals at a feast. The valves of the heart are a provision of Nature to prevent this otherwise inevitable regurgitation, though even they are not quite efficient.
Chapter XIV
The superficial arteries, when they dilate, draw in air from the atmosphere, and the deeper ones a fine, vaporous bloed from the veins and heart. Lighter matter such as air will always be drawn in in preference to heavier ; this is why the arteries in the food-canal draw in practically none of the nutrient matter contained in it.
Chapter XV
The two kinds of attraction—the mechanical attraction of dilating bellows and the “ physical ” (vital) attraction by living tissue of nutrient matter which is specifically allied or appropriate to it. The former kind—that resulting from horror vacui—acts primarily on light matter, whereas vital attraction has no essential concern with such mechanical factors. A hollow organ exercises, by virtue of its cavity, the former kind of attraction, and by virtue of the living tissue of its walls, the second kind. Application of this to question of contents of arteries ; anastomoses of arteries and veins. Foramina in interventricular septum of heart, allowing some bloed to pass from right to left ventricle. Large size of aorta probably due to fact that it not merely carries the pneuma received from the lungs, but also some of the blood which percolates through septum from right ventricle. Thus arteries carry not merely pneuma, but also some light vaporous blood, which certain parts need more
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than the ordinary thick blood of the veins. The organic parts must have their blood-supply sufficiently near to allow them to absorb it; comparison with an irrigation system in a garden. Details of the process of nutrition in the ultimate specific tissues ; some are nourished from the blood directly ; in others a series of intermediate stages must precede complete assimilation ; for example, marrow is an intermediate stage between blood and bone.
From the generalisations arrived at in the present work we can deduce the explanation of all kinds of particular phenomena ; an instance is given, showing the co-operation of various factors previously discussed.
lv
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ΓΑΛΗΝΟΥ
ΠΕΡΙ ΦΤΣΙΚΩΝ ΔΤΝΑΜΕΩΝ
Α
I
II. Ἐπειδὴ τὺ μὲν αἰσθἀνεσθαί τε καί κινεισθαι 1 κατὰ ττροαίρεσιν ϊδια των ζωων ἐστί, τὺ δ’ αύξάνεσθαί τε καλ τρέφεσθαι κοινὰ καὶ τοῖς φυτοῖς, εἵη αν τὰ μὲν πρὁτερα τῆς ψυχής, τά δὲ δεύτερα τῆς φύσεως ἔργα. εἰ 3ἐ τις καὶ τοῖς φυτοῖς ψυχής μεταδίδωσι καὶ διαιρούμενος αυτάς ονομάζει φυτικήν μεν ταυτήν, αισθητικήν δὲ τὴν ετέραν, λέγει μὲν οὐδ’ οντος ά\\α, τῇ λἐξει δ’ οὐ πάνυ τῇ συνηθει κεχρηται. ἀλλ’ ἡμεῖς γε μεγίστην Χεξεως αρετήν σαφήνειαν είναι ττε-2 πεισμένοι και ταύτην ειδότες || ὺπ’ ούδενδς ούτως ώς ύττδ των ασυνηθών ονομάτων διαφθειρομένην, ως τοῖς πολλοῖς έθος, ούτως δνομάζοντες ύττδ μεν ψυχής θ* ὅμα καὶ φύσεως τά ζφα διοικεΐσθαί φαμεν, ὑπὺ δὲ φύσεως μόνης τά φυτά και τό γ’ αύξάνεσθαί τε και τρεφεσθαι φύσεως ερ<γα φαμεν, οὐ ψυΧν$· 1
1	That is, On the Natural Powers,” the powers of the Phyais or Nature. By that Galen practically means what we should call the physiological or biological powers, the characteristic faculties of the living organism ; his Pliysis is the subconscious vital principle of the animal or plant.
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I
Since feeling and voluntary motion are peculiar to animals, whilst growth and nutrition are common to plants as well, we raay look on the former as effects2 of the soul3 and the latter as effects of the nature.4 And if there be anyone who allows a share in soul to plants as well, and separates the two kinds of soul, naming the kind in question vegetative, and the other sensory, this person is not saying anything else, although liis language is somewhat unusual. We, however, for our part, are convinced that the chief merit of language is clearness, and we know that nothing detracts so much from this as do unfamiliar terms; accordingly we employ those terms which the bulk of people are accustomed to use, and we say that animals are governed at once by their soul and by their nature, and plants by their nature alone, and that growth and nutrition are the effects of nature, not of soul.
Like Aristotle, however, he also ascribes quasi-vital properties to inanimate things, cf. Introduction, p. xxvii.
- Ergon, here rendered an effect, is literally a work or deed; strictly speaking, it is something done, completed, as distinguished from eneryeia, which is the actual doing, the activity which produces this ergon, r/. p. 13, and Introduction, p. xxx. a (ik. psyche, Lat. nnimu. 4 Ok. physis, Lat. natura.
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Και ζητήσομεν κατα τὁνδβ τον λόγον, νττο τίνων yiyveTai δυνάμεων αὐτὰ δὴ ταύτα και el δή τι α\\ο φύσεως ἔργον ἐστίν.
Ἀλλὰ πρότερον γε διελέσθαι τε χρὴ καὶ μήνυσαν σαφώς έκαστον των ονομάτων, οἷς χρη-σὁμεθα κατὰ τὁνδε τον λὁγον, καὶ ἐφ’ ὅ τι φερο-μβν π pay μα.	γεδήσεται δὲ τοῦτ’ εὐθὺς epyrov
φυσικών διδασκαλία συν ταῖς τῶν ονομάτων ἐξηγήσεσιν.
Ὄταν οὖν τι σώμα κατά μηδὲν ἐξαλλάττηται τῶν προύπ αρχόντων, ησυχάζειν αυτό φαμεν el δ’ ἐξίσταιτὁ πῃ, κατ’ ἐκεῖνο κινεῖσθαι. καὶ τοίνυν ἐπεὶ Ηολυειδῶς ἐξίσταται, πολυειδῶς καὶ κινη-θήσεται. καὶ γαρ εἰ λευκόν ύπάρχον μεΧαίνοιτο και εἰ μέ\αν Χευκαίνοιτο, κινείται κατά χρόαν, 3 καὶ εἰ γλυκὺ τἐως ύττάρχον αύθις [| αυστηρόν ή ἔμπαλιν ἐξ αυστηρού γλυκὺ yevoiTo, καὶ τοῦτ’ ἂν κινεισθαι XeyoiTO κατά τον χυμόν, άμφω δε ταύτά τε και τά προειρημένα κατά την ττοιότητα κινεισθαι Χεχθήσεται και ου μόνον ye τά κατά την χρόαν η τον χυμόν ἐξαλλαττὁμενα κινεισθαι φαμεν, ἀλλὰ καὶ τὺ θερμότερον εκ ψυχρότερου yevόμεvov η ψυχρότερου εκ θερμότερου κινεισθαι και τούτο Xeyopev, ώσπερ ye και εϊ τι ξηρόν εξ
4
Digitized by Google
ON THE NATURAL FACULTIES, 1. n
II
Thus we shall enquire, in the course of this treatise, from what faculties these effects themselves, as well as any other effects of nature which there may be, take their origin.
First, however, we must distinguisli and explain clearly the various terms which we are going to use in this treatise, and to what things we apply them; and this will prove to be not merely an explanation of terms blit at the same time a demonstration of the effects of nature.
When, therefore, such and such a body undergoes no change from its existing state, we say that it is at rest; but, if it -departs from this in any respect we then say that in this respect it undergoes motion} Accordingly, when it departs in various ways from its pre-existing state, it will be said to undergo various kinds of motion. Thus, if that which is white becomes black, or what is black becomes white, it undergoes motion in respect to colour; or if what was previously sweet now becomes bitter, or, conversely, from being bitter now becomes sweet, it will be said to undergo motion in respect to flavour ; to both of these instances, as well as to those previously mentioned, we shall apply the term qualitative motion. And further, it is not only things which are altered in regard to colour and flavour which, we say, undergo motion ; when a warm thing becomes cold, and a cold warm, here too we speak of its undergoing motion ; similarly also when anv-
1 Motion (kinesis) is Aristotle’s general term for what we would rather call change. It includes various kinds of change, as well as movement proper, rf. Introduction, p. xxix.
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vypov ή vypov ίκ ξηρού γίγνοιτο. κοινόν δὲ κατὰ τούτων απάντων όνομα φερομεν την άΧΧοίωσιν.
Ἕν τι τούτο yέvoς κινησεως. ἕτερον δὲ yένος ἐπὶ τοῖς τὰς χώρας άμείβουσι σώμασι καὶ τόπον ἐκ τὁπου μεταλλάττειν Xεyoμεvoιςi όνομα δὲ καὶ τούτφ φορά.
Αὐται μὲν οὖν αί δὑο κινήσεις ἁπλαῖ καὶ πρώται, σύνθετοι δ’ ἐξ αυτών αύξησίς τε και φθίσις, ὅταν εξ ἐλάττονος τι μειζον ή εκ μείζονος εΧαττον yέvητaι φυΧάττον το οίκεΐον εἴδος. ετεραι δὲ δύο κινήσεις yένεσις και φθορά, γἔτισις μὲν ?; εἰς ουσίαν άyωyή, φθορά δ* ἡ εναντία.
Πάσαις δὲ ταῖς κινήσεσι κοινόν εξάΧΧαξις 4 του II προϋπάρχοντας, ὥσπερ ονν και ταις ήσυχίαις η φυΧακή των προύπαργόντων. ἀλλ’ ὅτι μὲν εξαΧΧάττεται καί προς την οψιν και προς την yεύσιv καὶ προς την άφήν αϊμα yιyvόμεva τά σιτία, avyyivpovaiv' ότι δὲ καὶ κατ’ άΧήθειαν, ούκέτι τούσ όμoXoyoύσιv οί σοφισταί. οι μεν yάp τινες αυτών άπαντα τά τοιαϋτα τώνήμετερων αισθήσεων άπάτας τινας καὶ πapayωyάς νομί-ζουσιν ἄλλοτ’ άΧΧως πασχουσών, τής υποκείμενης ουσίας μηδὲν τοὑτων, οἷς επονομάζεται, δεχόμενης* οί δε τινες είναι μεν εν αυτή βούΧονται τάς ποιότητας, άμεταβΧήτους δε και άτρέπτονς 1 2 3 4
1	“Conveyance,” “transport,” “transit”; purely mechanical or passive motion, as distinguished from alteration (qualitative change).
2	“Waxing and waning,” the latter literally phthisis, a wasting or “decline;” r/. Scotch divining, Dutch verdwijnen.
3	Becoming and perishing : Latin, (jtncratio et corruptio.
4	“Ad substantiani productio sen a<l f or mam processus ” (Li nacre).
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thing moist becomes dry, or dry moist. Now, the common term which we apply to all these cases is alteration.
This is one kind of motion. But there is another kind which occurs in bodies which change their position, or as we say, pass from one place to another; the name of this is transference.1
These two kinds of motion, then, are simple and primary, while compounded from them we have growth and decay,2 as when a small thing becomes bigger, or a big thing smaller, each retaining at the same time its particular form. And two other kinds of motion are genesis and destruction,s genesis being a coming into existence,4 and destruction being the opposite.
Now, common to all kinds of motion is change from the pre-existing state, while common to all conditions of rest is retention of the pre-existing state. The Sophists, however, while allowing that bread in turning into blood becomes changed as regards sight, taste, and touch, will not agree that this change occurs in reality. Thus some of them hold that all such phenomena are tricks and illusions of our senses; the senses, they say, are affected now in one way, now in another, whereas the underlying substance does not admit of any of these changes to which the names are given. Others (such as Anaxagoras)5 will have it that the qualities do exist in it, but that they
5	“ Preformationist ” doctrine of Anaxagoras. To him the apparent alteration in qualities took place when a number of minute pre-existing bodies, all bearing the same quality, came together in sufficient numbers to impress that quality on the senses. The factor which united the minute quality-bearers was Nous. “ In the beginning,” says Anaxagoras, “ all things existed together—then came Nous and brought them into order.”
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ἐξ αίώνος εις αΙώνα και τὰς φαινόμενα? ταύτας ἀλλοιὥσεις τῇ διακρίσει τε καὶ συγκρίσει γἔχ" νεσθαί φασιν ώς Αναξαγόρας.
Εἰ δὴ τοὑτους έκτραπόμβνος ἐξελἐγχο/μι, μεῖζον ἄν μοι τὺ πάρεργον τοῦ epyov yevoiTO. εἰ μὲν 7ὰρ οὐκ ισασιν, ὅσα περί τῆς καθ’ ὅλην τὴν ουσίαν ἀλλοιώσεως Ἀριστοτἐλει τε καὶ μετ’ αυτόν Χρυσίππῳ yeypairrai, παρακαΧέσαι ρ^ρη τοῖς εκείνων αὐτοὺς ομιλῆσαι γράμμασιν ει δὲ γιγνώσκοντες ἔπειθ’ ἑκὁντες τὰ γείρω προ των 5 ββΧτιόνων ί| αίρούνται, μάταια οηπου και τά ἡμἐτερα νομιοῦσιν. ὅτι δὲ καὶ Τπποκράτης ούτως iyίyvωσκ€v ΆριστοτέΧους ἔτι πρότερον ών, ἐν έτέροις η μιν ἀποδὲδεικται. πρώτος yelp οντος απάντων ών ϊσμεν Ιατρών τε καὶ φιλοσόφων ἀπο-δεικνύειν ἐπεχείρησε τέτταρας elvai τὰς πάσας δραστικάς εἰς ἀλλήλας ποιότητας, ὑφ’ ὦν yiyverai τε καὶ φθείρεται πάνθ\ οσα γἐγεσίν τε καὶ φθοράν επιδέχεται. και μέντοι καί το κεράννυσθαι δι’ άΧΧηλων αύτὰς ὅλας δι’ ὅλων Τπποκράτης απάντων πρώτος &γνω· καί τὰς άργάς ye τών αποδείξεων, ών ύστερον Αριστοτέλης μετεχειρίσατο, παρ’ ἐκείνῳ πρώτφ yεypaμμέvaς ἔστιν εὺρεῖν.
Εἰ δ’ ώσπερ τάς ποιότητας οΰτω και τὰς ουσίας δι ὅλων κ€ράννυσθαι χρη νομίζειν, ώς νστepov άπεφηνατο Ζήνων ό Κιττιεὑς, οὐ^ ἡγοῦμαι οεῖν ἔτι περὶ τούτου κατά τὁνδε τον Xoyov έπεξιέναι. μόνην γαρ εἰς τὰ παρόντα δέομαι yiyvdeaKeaOai * *
1	“ De ea alterations quae per totam lit substantiam” (Binacre). 2 The systematize!' of Stoicism and successor of Zeno.
* Note characteristic impatience with metaphysics. To (ialeii, as to Hippocrates and Aristotle, it sufficed to look on
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are unchangeable and immutable from eternity to eternity, and that these apparent alterations are brought about by separation and combination.
Now, if I were to go out of my way to confute these people, my subsidiary task would be greater than my main one. Thus, if they do not know all that has been written, “ On Complete Alteration of Substance”1 by Aristotle, and after him by Chry-sippus,2 I must beg of them to make themselves familiar with these men’s writings. If, however, they know these, and yet willingly prefer the worse views to the better, they will doubtless consider my arguments foolish also. I have shown elsewhere that these opinions were shared by Hippocrates, who lived much earlier than Aristotle. In fact, of all those known to us who have been both physicians and philosophers Hippocrates was the first who took in hand to demonstrate that there are, in all, four mutually interacting qualities, and that to the operation of these is due the genesis and destruction of all things that come into and pass out of being. Nay, more; Hippocrates was also the first to recognise that all these qualities undergo an intimate mingling with one another; and at least the beginnings of the proofs to which Aristotle later set his hand are to be found first in the writings of Hippocrates.
As to whether we are to suppose that the substances as well as their qualities undergo this intimate mingling, as Zeno of Citium afterwards declared, I do not think it necessary to go further into this question in the present treatise;3 for immediate pur]>oses we only
the qualitative differences apprehended by the senses as fundamental. Zeno of Citium was the founder of the Stoic school; on the further analysis by this school of the qualities into bodies of. p. 144, note 3.
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τὴν δι ὅλης τῆς ουσίας ἀλλοίωσιν, ΐνα μή τις οστού και σαρκός και νεύρου και των άλλων έκαστου μορίων οίονει μισγάγκειάν τινα τώ αρτω 6 νομίση περιἐχεσθαι κάπειτ εν || τῷ σώματι δια-κρινόμενον ώς το ομόφυλον έκαστον Ιέναι. καίτοι πρό γε τῆς διακρίσεως αϊμα φαίνεται γιγνόμενος 6 πας άρτος. εἰ γούν παμπὁλλῳ τις χρονφ μηδέν ἄλλ’ εἴη σιτίον προσφβρὁμενος, οὐδὲν ήττον εν ταΐς φλεψίν αίμα περιεχόμενον ἔξει. καὶ φανερώς τούτο την των αμετάβλητα τα στοιχεία τιθέμενων εξελέγχει δόξαν, ώσπερ οίμαι και τούλαιον εις την τού λύχνου φλόγα καταναλισκόμενου άτταν καί τὰ ξύλα πύρ μικρόν ύστερον γιγνόμενα.
Καϊτοί τό γ’ άντιλέγειν αύτοΐς ήρνησάμην, ἀλλ,’ εττεί τής ιατρικής ύλης ήν τό παράδειγμα και χρηζω προς τον παρόντα λόγον αυτού, διά τούτ εμνημόνευσα. καταλιπόντες ούν, ώς εφην, την προς τούτους αντιλογίαν, <ενόν> τοΐς βουλομένοις τα των παλαιών εκμανθάνειν κάξ ών ημείς ιδία περί αυτών επεσκέμμεθα.
Τον εφεξής λόγον άπαντα ποιησόμεθα ζητούντες υπέρ ών εξ αρχής προύθέμεθα, πόσαι τε και τινες είσιν αί τής φύσεως δυνάμεις και τί ποιείν εργον 1 2
1	Α rallying-ground : lit. α place where two glens meet.
2	Thus according to Gomperz (Greek Thinkers), the hypothesis of Anaxagoras was that “the bread . . . already contained the countless forms of matter as such which the human body displays. Their minuteness of size would withdraw them from our perception. For the defect or ‘ weakness ’ of the senses is the narrowness of their receptive area,
10
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need to recognize the complete alteration of substance. In this way, nobody will suppose that bread represents a kind of meeting-place 1 for bone, flesh, nerve, and all the other parts, and that eacli of these subsequently becomes separated in the body and goes to join its own kind ;2 before any separation takes place, the whole of the bread obviously becomes blood; (at any rate, if a man takes no other food for a prolonged period, he will have blood enclosed in his veins all the same).3 And clearly this disproves the view of those who consider the elements 4 unchangeable, as also, for that matter, does the oil which is entirely used up in the flame of the lamp, or the faggots which, in a somewhat longer time, turn into fire.
I said, however, that 1 was not going to enter into an argument with these people, and it was only because the example was drawn from the subject-matter of medicine, and because I need it for the present treatise, that I have mentioned it. We shall then, as I said, renounce our controversy with them, since those who wish may get a good grasp of the views of the ancients from our own personal investigations into these matters.
The discussion wliicli follows we shall devote entirely, as we originally proposed, to an enquiry into the number and character of the faculties of Nature, and what is the effect which each naturally
These elusive particles are rendered visible and tangible by the process of nutrition, which combines them.’1
3	Therefore the blood must have come from the bread. The food from the alimentary canal was supposed by Galen to be converted into blood in and by the portal veins, r/. p. 17.
4	By “elements” is meant all homogeneous, amorphous substances, such as metals, Ac., as well as the elementary tissues,
I I
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έκάστη πέφνκεν. epyov δὲ δηλονότι καλώ το 7 yeyονος ήδη καί συμπεπλη|!ρωμένον νπο τής ενερ-γείας αυτών, olov το αίμα, τὴν σάρκα, τὺ νεύρον evepyeiav δὲ τὴν δραστικήν ονομάζω κίνησιν καλ τήν ταὑτης αΙτίαν δύναμιν. ἐπεὶ ἐν τῷ τὺ σιτίον αΐμα yiyνεσθαι παθητική μεν ή τού σιτίου, δραστική δ’ ἡ της φΧεβος yiyverai κίνησις, ωσαύτως δὲ κἀν τῴ μεταφέρειν τά κώλα κινεί μὲν ὸ μυς, κινείται δε τά οστά, τὴν μὲν τής φΧεβος καί των μνών κίνησιν ενέργειαν είναι φημι, τήν Βέ των σιτιών τε καί των οστών σύμπτωμά τε και πάθημα· τά μεν yάp άΧλοιονται, τά δε φέρεται. τήν μεν ονν εvέpyειav έyχωpει κάλεΐν και epyov τής φύσεως, οϊον τήν πέψιν, τὴν άνάδοσιν, τήν αίμάτωσιν, ον μήν τ6 y epyov εξ άπαντος ενέρ-yeiav ή yάp τοι σαρξ epyov μέν έστι τής φύσεως, οὐ μὴν ἐνἐργειά γε. δῆλον οὖν, ὡς θάτερον μεν των ονομάτων διχώς λἑγεται, θάτερον δ’ οὓ.
III
Ἐμοὶ μὲν οὖν καὶ ἡ φλεψ* καὶ τῶν άΧΧων απάντων έκαστον διά τήν εκ τών τεττάρων ποιάν 1 2 3 4
1	Work or product. liat. opiia r/. p. 3, note 2.
2	Operation, activation, or functioning. Lat. ατᾶο. ^ ίο/\ c*7.
3	i.e. a concomitant (secondary) or passive affection. Galen is contrasting active and passive “motion.” cf. p. 0, note 1.
4	As already indicated, there is no exact English equivalent for the Greek term physis, which is a principle immanent
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produces. Now, of course, I mean by an effect1 that which has already come into existence and has been completed by the activity2 of these faculties—for example, blood, flesh, or nerve. And activity is the name I give to the active change or motion, and the cause of this I call a faculty. Thus, when food turns into blood, the motion of the food is passive, and that of the vein active. Similarly, when the limbs have their position altered, it is the muscle which produces, and the bones which undergo the motion. In these oases I call the motion of the vein and of the muscle an activity, and that of the food and the bones a symptom or affection f since the first group undergoes alteration and the second group is merely transported. One might, therefore, also speak of the activity as an effect of Nature4— for example, digestion, absorption,5 blood-production; one could not, however, in every case call the effect an activity ; thus flesh is an effect of Nature, but it is, of course, not an activity. It is, therefore, clear that one of these terms is used in two senses, but not the other.
Ill
It appears to me, then, that the vein, as well as each of the other parts, functions in such and such a way according to the manner in which the four quali-
in the animal itself, whereas our term “Nature” suggests something more transcendent; we are foroed often, however, to employ it in default of a better word. cf p. 2, note 1.
6 In Greek anadosi*. This process includes two stages : (1) transmission of food from alimentary canal to liver (rather more than our “ absorption ”) ; (2) further transmission from liver to tissues. Anadosis is lit. a yielding-up, a “ delivery;” it may sometimes be rendered “ dispersal.” “ Distribution ” (diadosim) is a further stage ; cf p. 163, note 4.	13
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κράσιν ὼδί πως έvεpyείv Βοκεϊ. εἰσὶ δέ γε μὴν ονκ S oXiyoi τινες ἅνδρες || οὐδ’ άδοξοι, φιλόσοφοι τε καὶ Ιατροί, τῷ μὲν θερμω καὶ τῷ ψυχρφ το 8ράν άναφέροντες, ύποβαλλοντες δ’ αὐτοῖς παθητικά τὺ ξηρόν τε καὶ τὺ ὺγρὁν. καὶ πρωτός γ’ *Αριστοτέλης τὰς των κατά μέρος απάντων αίτιας εις ταύτας avayeiv πειράται τάς άρχάς, ἡκολούθησε δ’ ύστερον αντψ καί ό από τής στοάς χορός, καυτοί τουτοις μέν, ώς ὰν καὶ αυτών των στοιχείων την εις ἄλληλα μεταβοΧήν χύσεσί τε τισι και πυΧήσεσιν άναφέρουσιν, εύλογον ἡν άρχάς Spa-στικάς ποιήσασθαι το θερμόν καί το ψυχρόν, ΆριστοτέΧει δ’ οὐχ ούτως, ἀλλὰ ταῖς τέτταρσι ποιότησιν εις την των στοιχείων ηένεσιν χρωμένω βέΧτιον ἡν καί τάς των κατα μέρος αιτίας άπάσας εις ταύτας ἀνάγειν. τί δήποτ’ οὖν ἐν μὲν τοῖς περὶ yεvέσεως καὶ φθοράς ταῖς τέτταρσι χρήται, εν δὲ τοῖς μετεωροΧο·γικοις καί τοῖς προβΧήμασι καί άλλοθι ποΧΧαχόθι ταῖς δυο μόναις; εί μὲν γἀγ ώς εν τοῖς ζῴοις τε καὶ τοῖς φυτοϊς μάΧΧον μὲν δρᾶ τὺ θερμόν καί τό ψυχρόν, ἦττον δί τὺ ξηρόν καί τό hypov άποφαίνοιτο τις, ίσως άν εχοι καί τον 'Ιπποκράτην σύμψηφον εί 8' ωσαύτως εν ϋ 1) άπασιν, ούκέτ οίμαι συyχωpήσειv τούτο μή δτι τον 'Ιπποκράτην άΧΧα μηδ' αυτόν τον Αριστοτε-Χην μεμνήσθαί yε βουΧόμενον ων εν τοῖς περὶ yεvέσεως καί φθοράς ουγ άπΧώς άΧΧα μετ άπο-8είξεως αντος ἡμᾶς ἐδίοαξεν. άΧΧα περί μεν τούτων καν τοῖς περὶ κράσεων, εις ὅσον ίατρω χρήσιμον, έπεσκεψάμεθα. 1
1	ί’/’. μ. ί).
Μ
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tics1 are mixed. There are, however, a considerable number of not undistinguished men—philosophers and physicians—who refer action to the Warm and the Cold, and who subordinate to these, as passive, the Dry and the Moist; Aristotle, in fact, was the first who attempted to bring back the causes of the various special activities to these principles, and he was followed later by the Stoic school. These latter, of course, could logically make active principles of the Warm and Cold, since they refer the change of the elements themselves into one another to certain diffusions and condensations.2 This does not hold of Aristotle, however; seeing that he employed the four qualities to explain the genesis of the elements, lie ought properly to have also referred the causes of all the special activities to these. How is it that he uses the four qualities in his book “ On Genesis and Destruction/’ whilst in his “ Meteorology,” his “ Problems,” and many other works he uses the two only ? Of course, if anyone were to maintain that in the case of animals and plants the Warm and Cold are more active, the Dry and Moist less so, he might perhaps have even Hippocrates on his side ; but if he were to say that this happens in all cases, he would, I imagine, lack support, not merely from Hippocrates, but even from Aristotle himself—if, at least, Aristotle chose to remember what he himself taught us in his work “ On Genesis and Destruction,” not as a matter of simple statement, but with an accompanying demonstration. I have, however, also investigated these questions, in so far as they are of value to a physician, in my work “ On Temperaments/’
2 Since heat and cold tend to cause diffusion and condensation respectively. *
*5
Digitized by Google
GALEN
IV
Ἠ δ’ ουν δύναμις ι) ἐν ταΐς φλεψϊν ἡ αίματο-ποιητική προσαγορευομένη καὶ πάσα δ* άλλη δύναμις ἐν τῷ πρὁς τι νενὁηται· πρώτων μὲν 7ὰρ τῆς ενεργείας αίτια, ήδη δὲ καὶ τον ἔργου κατὰ συμβεβηκός. ἀλλ’ εἴπερ ἡ αιτία πρὁς τι, του	ὺπ’ αὐτῆς γενομένου μόνου, τών δ’
άλλων οὐδενός, εὑδηλον, ὅτι καὶ ἡ δύναμις iv τώ πρὁς τι. καὶ μἐχρι γ’ ἂν άγνοώμεν τὴν ουσίαν τῆς ένεργούσης αίτιας, δύναμιν αυτήν όνομάζομεν, είναι τινα λέγοντες ἐν ταῖς φλεψιν αίματοποιητι-κήν, ωσαύτως δε καν τῇ κοιλία πεπτικήν καν τῇ καρδία σφυγμικήν και καθ' έκαστον τών άλλων 10 ιδίαν τινα τής || κατὰ τὺ μόριον ενεργείας. εϊπερ ουν μεθόδω μέλλοιμεν έξενρήσειν, όπόσαι τε και όποίαί τινες αί δυνάμεις είσίν, από τών έργων αυτών άρκτέον έκαστον γαρ αυτών υπό τινος ενεργείας γίγνεται και τούτων έκάστης προηγείται τις αιτία.
V
Ἕργα τοίνυν τής φύσεως ετι μεν κυουμενού τε και διαπλαττομενου του ζώου τα σύμπαντ εστι του σώματος μόρια, γεννηθέντος δέ κοινόν έφ’ άπασιν έργον ἡ εις τὺ τέλειον εκάστω μέγεθος αγωγή και μετά ταΰθ'* ἡ μέχρι τον δυνατόν διαμονή.
Ενέργειαι δ’ ἐπὶ τρισὶ τοι? είρημένοις εργοις τρεις εξ ανάγκης, ἐφ* εκάστω μία, γένεσίς τε και
ιβ
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IV
The so-called blood-making1 faculty in the veins, then, as well as all the other faculties, fall within the category of relative concepts ; primarily because the faculty is the cause of the activity, but also, accidentally, because it is the cause of the effect. But, if the cause is relative to something—for it is the cause of what results from it, and of nothing else—it is obvious that the faculty also falls into the category of the relative ; and so long as we are ignorant of the true essence of the cause which is operating, we call it a faculty. Thus we say that there exists in the veins a blood-making faculty, as also a digestive2 faculty in the stomach, a pulsatile 3 faculty in the heart, and in each of the other parts a special faculty corresponding to the function or activity of that part. If, therefore, we are to investigate methodically the number and kinds of faculties, we must begin with the effects; for each of these effects comes from a certain activity, and each of these again is preceded by a cause.
V
The effects of Nature, then, while the animal is still being formed in the womb, are all the different parte of its body; and after it has been born, an effect in which all parts share is the progress of each to its full size, and thereafter its maintenance of itself as long as possible.
The activities corresponding to the three effects mentioned are necessarily three—one to each—
1 Lit. haematopoietic. cf. p. 11, note 3.	2 Lit. peptic.
n Lit. tphyymic.
c
Digitized by CjOOQle
GALEN
αύξησή καί θρέψις. ἀλλ* ἡ μὲν yόνεσις οὐχ ἁπλῆ τις ev€py€ia τής φύσεως, ἀλλ* ἐξ ἀλλοι-ώσεώς τε καὶ διαπλάσεώς ἐστι σύνθετος. Γνα μὲν 7ὰρ όστοΰν ηίνηται teal νεύρον καί φλἔψ καὶ των άΧΚων etcaarov, άλΧοιούσθαι γ^ρή την ὺςτοβεβΧη-μἐνην ουσίαν, ἐξ ἦς ηίηνζται το ζφον ι'να δὲ καὶ σχήμα το Βέον καὶ θἐσιν καὶ κοιλότητας τινας 11 καὶ αποφύσεις teal συμφύσεις teal τὰλλα || τὰ τοιαῦτα κτήσηται, διαπλάττεσθαι χρὴ τὴν ἀλλοι-ουμενην ουσίαν, ἢν δὴ καὶ ΰ\ην τού ζώου καΧών, ώς τής νεώς τὰ ξύλα καὶ τῆς είκόνος τον κηρόν, ούκ &ν άμάρτοις.
Ἠ δ’ αύξησις επίΒοσίς ἐστι καὶ Βιάστασις κατά μήκος καί πλάτος καί βάθος των στερεών τον ζφον μορίων, ωνπερ και ή διάπλασις ἦν, ἡ δἐ θρέψις πρόσθεσις τοΐς αντοϊς άνευ διαστάσεως.
VI
Περὶ πρώτης ούν τής ηενέσεως εϊπωμεν, ἢν ἐξ ἀλλοιώσεώς θ’ άμα και ΒιαπΧάσεως ἐλἐγομεν γίγνεσθαι.
Καταβληθἐντος δὴ του σπέρματος εις την μήτραν ή εις την γήν, ούΒεν yap Βιαφέρει, χρόνοις τισϊν ώρισμένοις πάμποΧΚα συνίσταται μόρια τής y€vvωμέvης ουσίας ὺγρὁτητι καί ζηρύτητι και ψυχρότητι καί θερμότητι καί τοΐς άΧλοις άπασιν, 1
1	Genesis corresponds to the intrauterine life, or what we may call emhryogeny. Alteration here means histogenesis or tissue-production ; shaping or moulding (in Greek diaplasis) means the ordering of these tissues into organs (organogenesis).
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namely, Genesis, Growth, and Nutrition. Genesis, however, is not a simple activity of Nature, but is compounded of alteration and of shaping.1 That is to say, in order that bone, nerve, veins, and all other [tissues] may come into existence, the underlying substance from which the animal springs must be altered; and in order that the substance so altered may acquire its appropriate shape and position, its cavities, outgrowths, attachments, and so forth, it has to undergo a shaping or formative process.2 One would be justified in calling this substance which undergoes alteration the material of the animal, just as wood is the material of a ship, and wax of an image.
Growth is an increase and expansion in length, breadth, and thickness of the solid parts of the animal (those which have been subjected to the moulding or shaping process). Nutrition is an addition to these, without expansion.
VI
Let us speak then, in the first place, of Genesis, which, as we have said, results from alteration together with shaping.
The seed having been cast into the womb or into the earth (for there is no difference),3 then, after a certain definite period, a great number of parts become constituted in the substance which is being generated ; these differ as regards moisture, dryness, coldness and warmth,4 and in all the other qualities
2	cf. p. 25, note 4.
* Note inadequate analogy of semen with fertilised seeds of plants (i.e. of gamete with zygote). Strictly speaking, of course, semen corresponds to pollen, cf. p. 130, note 2.
4 i.e. the four primary qualities ; cf. chap. iii. supra.
c 2
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όσα τούτοις ἔπεται, διαφέροντα. τά δ’ ὲπὁμενα yιyvώσκειςi εἵπερ ὅλως εφίλοσόφησάς τι περὶ yεvέσεως καὶ φθοράς· αί λοιπαί yap των απτών ονομαζόμενων διαφορών ταΐς ειρημέναις επονται
12	πρώται καὶ μάλιστα, μετὰ δὲ ταὑ||τας αἱ yevaTαί τε καὶ όσφρηταί καί όραταί, σκληρότης μὲν οὑν καὶ μαλακό της καί yλισχρότης καί κραυρότης καί κουφό της καί βαρύτης καί πυκνότης καί άραιότης καί λειὁτης καὶ τ ραχύτης καί παχύ της καί λεπτό-της ἁπται διαφοραι καί ειρηται περὶ πασών Άριστοτέλει καλώς, οίσθα δὲ δηπου καὶ τὰς y€υστάς τε καὶ όσφρητάς καί όρατάς διαφοράς, ωστ, εί μὲν τὰς πρώτας τε καὶ στοιχειώδεις άλλοιωτικάς δυνάμεις ζητοίης, ὺγρὁτης εστί καί ξηρότης καί ψυχρό της καί θερμό της· εί δε τὰς ἐκ τής τούτων κράσεως yεvoμέvaς, τοσαύται καθ' έκαστον εσονται ζφον, οσαπερ αν αυτού τά αισθητά στοιχεία ύπάρχη· καλείται δ’ αισθητά στοιχεία τά ομοιομερή πάντα τού σώματος μώρια· καί ταύτ ούκ εκ μεθόδου τινος ἀλλ’ αύτοπτήν γενόμενον εκμαθειν χρή διά των ανατομών,
Ὀστοῦν δὴ καὶ χόνδρον καί νεύρον καί υμένα καί σύνδεσμον καί φλέβα καί πάνθ* οσα τοιαύτα κατά την πρώτην τού ζώου yένεσιν ή φύσις άπερτ^άζεται δυνάμει χρωμενη καθόλου μεν
13	ειπεΐν τῇ yεvvητική τε καί άλλοιωΙΙτική, κατά μέρος δε θερμαντική τε καί ψυκτική καί ξηραν- 1 2 3
1	Various secondary or derivative differences in the tissues. Note pre-eminence of sense of touch.
2	De Anirna, ii. et seq.
3	Lit. homoeomerous = of similar parts throughout, “the same all through.” He refers to the elemental}' tissues, conceived as not being susceptible of further analysis.
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which naturally derive therefrom.1 These derivative qualities, you are acquainted with, if you have given any sort of scientific consideration to the question of genesis and destruction. For, first and foremost after the qualities mentioned come the other so-called tangible distinctions, and after them those which appeal to taste, smell, and sight. Now, tangible distinctions are hardness and softness, viscosity, friability, lightness, heaviness, density, rarity, smoothness, roughness, thickness and thinness ; all of these have been duly mentioned by Aristotle.2 And of course you know those which appeal to taste, smell, and sight. Therefore, if you wish to know which alterative faculties are primary and elementary, they are moisture, dryness, coldness, and warmth, and if you wish to know which ones arise from the combination of these, they will be found to be in each animal of a number corresponding to its sensible elements. The name sensible elements is given to all the homogeneous '6 parts of the body, and these are to be detected not by any system, but by personal observation of dissections.4
Now Nature constructs bone, cartilage, nerve, membrane, ligament, vein, and so forth, at the first stage of the animal’s genesis,5 employing at this task a faculty which is, in general terms, generative and alterative, and, in more detail, warming, chilling, drying, or moistening; or such as spring from the
4	That is, by the bedily eye, and not by the mind’s eye. The observer is here called an autoptee or “ eye*witness.’ Our medical term autopsy thus means literally a persona inspection of internal parts, ordinarily hidden.
ύ i.e. “alteration” is the earlier of the two stages which constitute embryogeny or “ genesis.” cf. p. 18, note 1.
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τικῇ καὶ υγραντική καί ταις εκ τῆς τούτων κράσεων Ύενομέναις, οΐον ὸστοποιητικῇ τε καλ νευροποιητ ική καί χονδροποιητ ική· σαφήνειας yap ενεκα και τοὑτοις τοι? ὸνὁμασι χρηστεον.
Ἕστι γοῦν καὶ ἡ ἰδία σαρξ τού ἦπατος ἐκ τοὑτου του yέvovς καὶ ἡ του σπΧηνός καὶ ἡ τῶν νεφρών και ή τού πνεύμονος καὶ ἡ τῆς καρδία? οὕτω δὲ καὶ του ἐγκεφάΧου το ίδιον σώμα και τής γαστρος και τού στομάχου και των εντέρων και των υστερών αισθητόν στοιχείόν εστιν ομοιομερές τε και άπΧούν και άσυνθετον εάν yhp εξέΧης έκαστου των ειρημενων τάς αρτηρίας τε καὶ τὰς φΧεβας και τα νεύρα, τὺ υπολοίπου σώμα τὺ καθ’ έκαστον opyavov άττΧούν εστι και στοιχειώδες ώς προς αϊσθησιν. όσα δὲ τῶν τοιούτων ὸργάνων εκ δυοῖν σύγκειται χιτώνων ούχ όμοιων μὲν ἀλλήλοις, ἁπλοῦ δ’ εκατερον, τούτων οι χιτώνες είσι τά στοιχεία καθάττερ τής τε yaστpbς καὶ τοῦ στομάχου καί τών εντερων και τών αρτηριών, και καθ' εκάτερόν yε τών χιτώνων ἴδιος ἡ ἀλλοιωτικὴ δύναμις ή εκ τον 14 τταρά τῆς || μητρος έπιμηνίου yεvvήσaσa το μόριον, ωστς τάς κατά μέρος άΧΧοιωτικάς δυνάμεις τοσαύτας είναι καθ' έκαστον ζφον, όσαπερ αν εχη τά στοιχειώδη μόρια. και μεν yε και τάς εvεpyείaς Ιδίας εκάστω τών κατά μέρος avaytcaiov ύττάρχειν ώσπερ καί τάς χρείας, οϊον καί τών από τών νεφρών εις την κύστιν διηκόντων πόρων, οΐ δη καί ουρητήρες καΧούνται. ούτοι 1
1 The terms Galen actually uses are: ostopoietic, neuro* poietic, chondropoietic.
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blending of these, for example, the bone-producing, nerve-producing, and cartilage-producing faculties1 (since for the sake of clearness these names must be used as well).
Now the peculiar 2 * flesh of the liver is of this kind as well, also that of the spleen, that of the kidneys, that of the lungs, and that of the heart; so also the proper substance of the brain, stomach, gullet, intestines, and uterus is a sensible element, of similar parts all through, simple, and uncompounded. That is to say, if you remove from each of the organs mentioned its arteries, veins, and nerves,8 the substance remaining in each organ is, from the point of view of the senses, simple and elementary. As regards those organs consisting of two dissimilar coats,4 of which each is simple, of these organs the coats are the elements—for example, the coats of the stomach, oesophagus, intestines, and arteries ; each of these two coats has an alterative faculty peculiar to it, which has engendered it from the mernstrual blood of the mother. Thus the special alterative faculties in each animal are of the same number as the elementary parts5; and further, the activities must necessarily correspond each to one of the special parts, just as each part has its special use—for example, those ducts which extend from the kidneys into the bladder, and which are called ureters ; for these are not arteries, since they do not pulsate nor do they consist of two coats ; and they
2 A.s we should say, parenchyma (a term used by Erasis-tratus).
* These were all the elementary tissues that Aristotle, for example, had recognized ; other tissues (e.g. flesh or muscle) he believed to be complexes of these.
4 Or tunics.	* i.e. tissues.
23
Digitized by Google
GALEN
γαρ οντ αρτηρίαν εἰσίν, ὅτι μήτε σφύζουσι μήτ ifc δυοΐν χιτώνων συνεστήκασιν, οὑτε φΧέβες, ὅτι μήθ’ αίμα περιέχουσι μητ ἔοικεν αυτών 6 χιτών κατά τι τω τῆς φΧεβός· ἀλλὰ καὶ νεύρων ἐπὶ 7τλἐον άφεστήκασιν η των elρημινών.
Τί ΗΟτ’ οὐν εισιν; έρωτα τις, ώσπερ αναγκαίου ὅν ἄπαν μόριον ἢ αρτηρίαν η φΧέβα ἡ νεΰρον ὺπάρχειν ἢ ἐκ τούτων πεπΧέχθαι καὶ μὴ τοὑπ αὐτο τὺ νῦν λεγόμενον, ώς ἵδιος ἑκάστῳ των κατὰ μέρος οργάνων ἐστὶν ἡ ουσία, και γαρ και αι κύστεις εκάτεραι η τε τὺ οὖρον υποδεχόμενη και ἡ τὴν ξανθήν χοΧήν ου μόνον των άΧΧων απάντων ἀλλὰ καὶ άΧΧήΧων διαφέρουσι καί οι εἰς τὺ ἦπαρ 1Γ) άποφνόμενοι || πόροι, καθάπερ στόμαχοί τινες από τής χοΧηδόχου κύστεως, οὐδὲν οὑτ’ άρτηρίαις ούτε φΧεψίν ούτε νεύροις έοίκασιν. ἀλλὰ περὶ μὲν τούτων ἐπὶ πλέον εν άΧΧοις τε τισι καν τοις περί τής Ίπποκράτους ανατομής εϊρηται.
Αἱ δὲ κατὰ μέρος άπασαι δυνάμεις τής φύσεως αι άΧΧοιωτικαί αυτήν μεν την ουσίαν των χιτώνων τής κοιΧίας καί των εντέρων καί των υστερών άπετέΧεσαν, οΐαπέρ εστι· τὴν δὲ σύνθεσιν αυτών καί την των εμφυομένων πΧοκήν και την εις το εντερον εκφυσιν καί την τής ένδον κοιΧότητος Ιδέαν καί τἀλλ’ οσα τοιαύτα δύναμίς τις ετέρα διέπΧασεν, ήν διαπΧαστικήν όνομάζομεν, rjv δη καί τεχνικήν είναι Χέγομεν, μαΧΧον δ’ άρίστην και άκραν τέχνην καί πάντα τινος ενεκα ποιούσαν, ώς μηδέν αργόν είναι μηδέ περιττόν μηδ’ ὅλως 1
1 As, for example, Aristotle had held ; cf. p. 2.3, note 3. Galen added many new tissues to those described by Aristotle.
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are not veins, since they neither contain blood, nor do their coats in any way resemble those of veins; from nerves they differ still more than from the structures mentioned.
“ What, then, are they ? ” someone asks—as though every part must necessarily be either an artery, a vein, a nerve, or a complex of these,1 and as though the truth were not what I am now stating, namely, that every one of the various organs has its own particular substance. For in fact the two bladders—that which receives the urine, and that which receives the yellow bile—not only differ from all other organs, but also from one another. Further, the ducts which spring out like kinds of conduits from the gall-bladder and whicli pass into the liver have no resemblance either to arteries, veins or nerves. But these parts have been treated at a greater length in my work “ On the Anatomy of Hippocrates,” as well as elsewhere.
As for the actual substance of the coats of the stomach, intestine, and uterus, each of these has been rendered what it is by a special alterative faculty of Nature; while the bringing of these together,2 the combination therewith of the structures which are inserted into them, the outgrowth into the intestine,8 the shape of the inner cavities, and the like, have all been determined by a faculty which we call the shaping or formative faculty4; this faculty we also state to be artistic—nay, the best and highest art—doing everything for some purpose, so that
- Lit. synthesis.
a By this is meant the duodenum, considered as an outgrowth or prolongation of the stomach towards the intestines.
4 cL p. 19, note 2.
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ούτως ἔχον, ώς δὑνασθαι βέΧτιον έτέρως ἔχειν. ἀλλὰ τοῦτο μὲν ἐν τοῖς περί χρείας μορίων ἀποδείξομεν. II
VII
10 Ἐπὶ δὲ τὴν αυξητικήν ήδη μεταβάντες δύναμιν αύτο τοῦθ’ ύπομνήσωμεν πρώτον, ώς υπάρχει μὲν καὶ αὐτὴ τοῖς κυουμἐνοις ώσπερ καί ἡ θρεπτική· ἀλλ’ ο Ιον ύπηρέτιδές τινες είσι τηνικαύτα των προειρημενών δυνάμεων, οὐκ ἐν αύταΐς εχουσαι το παν κύρος, έπειδάν δε το τέλειον άποΧάβη μεηεθος το ξφον, εν τφ μετά την άποκύησιν χρόνφ π αντί μέχρι τής ακμής ή μεν αυξητική τηνικαΰτα κρατεί· βοηθοί 8’ αυτής και olov ύπηρέτιδες ή τ’ άΧΧοιωτική δύναμίς εστι και ή θρεπτική, τί ουν τὺ ἴδιὁν ἐστι τῆς αυξητικής δυνάμεως; εις παν μέρος εκτεΐναι τά πεφυκότα. καΧεΐται δ’ οὑτω τὰ στερεά μόρια τού σώματος, άρτηρίαι καί φΧέβες καί νεύρα και οστά και χόνδροι καί υμένες και σύνδεσμοι καί οι χιτώνες άπαντες, ούς στοιχειώδεις τε καλ ομοιομερείς καί άπΧούς oXiyov έμπροσθεν έκαΧούμεν. οτ^ύ δε τροπφ την εις παν μέρος εκτασιν ϊσχουσιν, έyω φράσω παράδειημΑ τι πρότερον είπων ένεκα τού σαφούς. !Ι
17 Τὰς κύστεις των ύών Χαβόντες οι παΐδες πΧηρούσί τε πνεύματος καλ τρίβουσιν επί τής τέφρας πΧησίον τού πυρός% ώς άΧεαίνεσθαι μεν, βΧάπτεσθαι δε μηδέν και ποΧΧή y αυτή ή 1
1 Lit. the auxetic or incremental faculty.
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there is nothing ineffective or superfluous, or capable of being better disposed. This, however, I shall demonstrate in my work “ On the Use of Parts.”
VII
Passing now to the faculty of Growth1 let us first mention that this, too, is present in the foetus in utero as is also the nutritive faculty, but that at that stage these two faculties are, as it were, handmaids to those already mentioned,2 and do not possess in themSelves supreme authority. When, however, the animal3 has attained its complete size, then, during the whole period following its birth and until the acme is reached, the faculty of growth is predominant, while the alterative and nutritive faculties are accessory—in fact, act as its handmaids. What, then, is the property of this faculty of growth ? To extend in every direction that which has already come into existence—that is to say, the solid parts of the body, the arteries, veins, nerves, bones, cartilages, membranes, ligaments, and the various coats which we have just called elementary, homogeneous, and simple. And I shall state in what way they gain this extension in every direction, first giving an illustration for the sake of clearness.
Children take the bladders of pigs, fill them with air, and then rub them on ashes near the fire, so as to warm, but not to injure them. This is a common
2	i.e. to the alterative and shaping faculties (hietogenetic and organogenetic).
3	If the reading is correct we can only suppose that Galen meant the embryo. 27
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18
παιδιὰ περί τε τὴν ’Ιωνίαν καί εν ἄλλοις ἔθνεσιν οὑκ ὸλίγοις ἐστίν. ἐπιλέγουσι δὲ δὴ και τιν επη τρίβοντες ἐν μετρφ τε τινι και μἐλει καὶ ρυθμφ και ἔστι πάντα, τὰ ρήματα ταΰτα παρακέλευσις τῇ κὑστει προς τὴν αΰξησιν. ἐπειδὰν δ’ Ικανών αὐτοῖς Βιατετάσθαι δοκῇ, πάλιν εμφνσώσι τε και ἐπιδιατείνουσι καὶ αὐθις τρίβουσι καί τούτο πλεονάκις ποιοῦσιν, αχρις ἂν αὐτοῖς ἡ κυστις ίκανώς ἔνειν δοκἦ τῆς αύΡήσεως. ἀλλ’ ἐν τούτοις γε τοις εpyoις των παιύων εναργως, οσον εις μεyεθoς ἐπιδίδωσιν ἡ ἐντὺς ευρυχωρία τῆς κύστεως, τ οσούτον avayKaiov *είς λεπτότητα καθαιρεῖσθαι τὺ σώμα καί εἵ γε τὴν λεπτότητα τ αυτήν ἀνατρἐφειν οἷοί τ’ ἦσαν οί παῖδες, ομοίως &ν τῇ φύσει τὴν κύστιν ἐκ μικράς μ&γάΧην άπειρηάζοντο. νυνὶ δὲ τοῦτ’ αὐτοῖς ἐνδεῖ τὺ ἔργον οὐδὲ καθ’ ἔνα τρόπον εἰς μίμησιν ενδεχόμενον άχθήναι μη ότι τοϊς ί| παισίν ἀλλ’ οὐδ’ ἄλλῳ τινί· μόνης yap τής φύσεως ἵδιὁν ἐστιν.
Γ/Ωστ’ ἡδη σοι δῆλον, ώς ἀναγκαία τοῖς αυξανόμενοι? ἡ θρέψις. εἵ γὰβ διατείνοιτο μέν, ἀνατρέ-φοιτο δὲ μή, φαντασίαν ψευΒή μάλλον, ονκ αυζησιν αληθή τα τοιαύτα σώματα κτήσεται. καίτοι καί τὺ διατείνεσθαι πάντη μόνοις τοις υπό φύσεως αύξανομενοις υπάρξει· τα yap ὐφ’ ημών Βιατεινόμενα σώματα κατα μίαν τινὰ διάστασιν τοὐτο πάσ^οντα μειούται ταΐς λοιπαΐς, οὐδ’ ἔστιν εὐρεῖν οὐδεν, δ συνεχές ἔτι μόνον καί άΒιάσπ αστόν εις τάς τρεις Βιαστάσεις επεκτεΐναι δυνάμεθα. μόνης ονν τής φύσεως το πάντη Βιιστάναι συνεπές εαντφ μόνον ἔτι καὶ τὴν άρχαίαν απασαν ΙΒεαν φυλάττον το σώμα.
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game in the district of Ionia, and among not a few other nations. As they rub, they sing songs, to a certain measure, time, and rhythm, and all their words are an exhortation to the bladder to increase in size. When it appears to them fairly well distended, they again blow air into it and expand it further; then they rub it again. This they do several times, until the bladder seems to them to have become large enough. Now, clearly, in these doings of the children, the more the interior cavity of the bladder increases in size, the thinner, necessarily, does its substance become. But, if the children were able to bring nourishment to this thin part, then they would make the bladder big in the same way that Nature does. As it is, however, they cannot do what Nature does, for to imitate this is beyond the power not only of children, but of any one soever ; it is a property of Nature alone.
It will now, therefore, be clear to you that nutrition is a necessity for growing things. For if such bodies were distended, but not at the same time nourished, they would take on a false appearance of growth, not a true growth. And further, to be distended in all directions belongs only to bodies whose growth is directed by Nature; for those which are distended by us undergo this distension in one direction but grow less in the others; it is impossible to find a body which will remain entire and not be tom through whilst we stretch it in the three dimensions. Thus Nature alone has the power to expand a body in all directions so that it remains unruptured and preserves completely its previous form. 29
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Καὶ τοΰτ εστιν ή ανζησις ἄνευ της επιρρεονσης τε καί προσπλαττομἐνης τροφῆς μὴ δυναμένη γ ενἑσθαι.
VIII
Καὶ τοίνυν ὁ λἀγος ἦκειν ἔοικεν ο πβρὶ τἣς θρεψεως, ὺς δὴ λοἱπὁς ἐστι καὶ τρίτος ών ἐξ αρχής προνθεμεθα. τον yap επιρρεοντος ἐν εἵδει 19 τροφής παντί ίΙ μορίφ τον τρεφομενον σώματος προσπλαττομένου θρέψις μὲν ἡ ivepyeia, θρεπτική δὲ δὑναμις ἡ αίτια. άΧΧοίωσις μεν δή καντανθα το yεvoς της εvεpyείaςi ἀλλ’ οὐχ οΐαπερ ή εν τη yεvέσει. ἐκεῖ μὲν γαρ οὐκ ον πρότερον ύστερον ἐγἐνετο, κατὰ δὲ τὴν θρεψιν τω ήδη yεyovότι σννεξομοιονται το επιρρεον και δια τοῦτ’ εὐλἀγως εκείνην μεν την άΧΧοίωσιν yiveaiv, ταντην δ’ εξομοίωσιν ώνόμασαν.
IX
Ἐπειδὴ δὲ περὶ τῶν τριών δυνάμεων τῆς φνσεως αντάρκως εϊρηται και φαίνεται μηδεμιάς αΧΧης προσδεΐσθαι τό ζφον, ἔχον yε καί όπως ανξηθή καί όπως τεΧειωθή καί όπως εως πΧείστον διαφν-λαχθῇ, δόξειε μεν αν ίσως ίκανώς εχειν ό Xόyoς οντος ήδη καί πάσας ἐζηγεῖσθαι τάς τής φνσεως δυνάμεις, ἀλλ’ εϊ τις πάΧιν ἐννοήσειεν, ώς ον-
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Sucli then is gi'owth, and it cannot occur without the nutriment which Hows to the part and is worked up into it.
VI11
We have, then, it seems, arrived at the subject of Nutrition, which is the third and remaining consideration which we proposed at the outset. For, when the matter which flows to each part of the body in the form of nutriment is being worked up into it, this activity is nutiilion, and its cause is the mitntive faculty. Of course, the kind of activity here involved is also an alteration, but not an alteration like that occurring at the stage of genesis,1 For in the latter case something comes into existence which did not exist previously, while in nutrition the inflowing material becomes assimilated to that which has already come into existence. Therefore, the former kind of alteration has with reason been termed genesis, and the latter, assimilation.
IX
Now, since the three faculties of Nature· have been exhaustively dealt with, and the animal would appear not to need any others (being possessed of the means for growing, for attaining completion, and for maintaining itself as long a time as possible), this treatise might seem to be already complete, and to constitute an exposition of all the faculties of Nature. If, however, one considers that it has not
1	i.e. not the pre-natal development of tissue already described, cf. chap. vi.
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δενὸς ουδεπω των του ζώου μορίων εφήψατο, κοΐΧίας λἑγω και εντέρων καὶ ήπατος καί των όμοιων, οὐδ* εξηηήσατο τὰς ἐν αὐτοῖς δυνάμεις, αὖθις δὁξειεν ἂν οἷον προοίμιόν τι μόνον είρήσθαι 20 τῆς χρησίμου διδασκαΧίας. ]| τὺ γὰρ σύμτταν ώδ* ἔχει. γἐνεσις καὶ αύξησις καί θρέήτις τὰ πρώτα και οΐον κεφάΧαια των ἔργων ἐστὶ τῆς φύσεων ὦστε καὶ αί τούτων ερηαστικαι δυνάμεις αί πρώται τρεις είσι και κυριώταται· δέονται δ* είς υπηρεσίαν, ώς ήδη δεδεικται, και άλλήΧων και άΧΧων. τίνων μεν ουν ή ηεννητική τε και αυξητική δέονται, εϊρηται, τίνων δ* ἡ θρεπτική, νῦν είρήσεται.
X
Δοκῶ γὰρ μοι ὃείξειν τὰ περὶ τὴν τῆς τροφής οικονομίαν όργανά τε καλ τὰς δυνάμεις αυτών διά ταυτήν γεγονότα. επειδή γάρ ἡ ἐνέργεια ταύτης τής δυνάμεως εξομοίωσίς εστιν, όμοιου-σθαι δε και μεταβάΧΧειν εις αΧΧηΧα πάσι τοΐς ούσιν αδύνατον, εἰ μή τινα εχοι κοινωνίαν ήδη και συγγένειαν ἐν ταῖς ποιότησι, διά τούτο πρώτον μεν ούκ εκ πάντων εδεσμάτων παν ζφον τρεφεσθαι πεφυκεν, ἔπειτα δ* οὐδ’ εξ ων οΐόν τ’ ἐστὶν οὐδ’ ἐκ τούτων παραχρήμα, και διά ταύτην 1 2
1	Administration, lit. “economy.”
2	The activation or functioning of this faculty, the faculty in actual operation, cf. p. 3, note 2.
32
Digitized by Google
ON THE NATURAL FACULTIES, I. ix.-x
yet touched upon any of the parts of the animal ΓΙ mean the stomach, intestines, liver, and the like), and that it has not dealt with the faculties resident in these, it will seem as though merely a kind of introduction had been given to the practical parts of our teaching. For the whole matter is as follows : Genesis, growth, and nutrition are the first, and, so to say, the principal effects of Nature ; similarly also the faculties which produce these effects—the first faculties—are three in number, and are the most dominating of all. But as has already been shown, these need the service both of each other, and of yet different faculties. Now, these which the faculties of generation and growth require have been stated. I shall now say what ones the ημίηίίνβ faculty requires.
X
For I believe that I shall prove that the organs which have to do with the disposal1 of the nutriment, as also their faculties, exist for the sake of this nutritive faculty. For since the action of this faculty 2 is assimilation, and it is impossible for anything to be assimilated by, and to change into anything else unless they already possess a certain community and affinity in their qualities,3 therefore, in the first place, any animal cannot naturally derive nourishment from any kind of food, and secondly, even in the case of those from which it can do so, it cannot do this at once. Therefore, by reason of
8 “ Un rapport commun et une affinity ” (Daremberg). “Societatem aliquam cognationemque in qualitatibus ” (Lin-acre). cf, p. 36, note 2. 33
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την ανάγκην πΧειόνων οργάνων άΧΧοιωτικών τῆς
21	τροφής έκαστον || των ζώων χρηζει. ΐνα μὲν γαρ το ξανθόν ερυθρόν γενηται καί το ἐρυθρὺν ξανθόν, άπΧής καλ μιας δεῖται τῆς ἀλλοιώσεως* ίνα δὲ τὺ λευκόν μἑλαν καὶ τὺ μἐλαν λευκόν, άπασών των μεταξύ, και τοίνυν καλ τὺ μαΧακώτατον ούκ αν άθρόως σκΧηρότατον καϊ το σκΧηρότατον ούκ αν άθρόως μαΧακώτατον γενοιτο, ὦσπερ οὐδὲ τὺ δυσωδέστατου εὐωδέστατον οὐδ’ εμπαΧιν το εὐω-δέστατον δυσωδέστατου εξαίφνης γένοιτ αν.
Πῶς οὐν ἐξ αίματος όστούν αν ποτέ γενοιτο μή παχυνθέντος γε πρότερον ἐπὶ πλεῖστον αυτού καϊ Χευκανθεντος ἢ πῶς ἐξ άρτου το αίμα μή κατά βραχύ μὲν άποθε μενού την λευκότητα, κατὰ β^αχύ δὲ Χαμβάνοντος την ερυθρότητα; σάρκα μεν γαρ ἐξ αίματος γενεσθαι ραστον εἰ γαρ εῖς τοσούτον αύτο παχύνειεν ή φύσις, ώς σύστασίν τινα σχβΐν καϊ μηκετ είναι ρυτόν, ή πρώτη και νεοπαγής ούτως άν εϊη σάρξ· όστούν δ* Ϊνα γένη-ται, ποΧΧού μὲν δεῖται χρόνου, ποΧΧής δ’ εργασίας καϊ μεταβοΧής τφ αϊματι. οτι δὲ καὶ τῷ ἄρτῳ
22	καϊ ποΧύ μάΧΧον θριδα\\κίνη και τεύτΧφ καϊ τοΐς όμοίοις παμπόΧΧης δεῖται τῆς άΧΧοιώσεως εις αϊματος γενεσιν, οὺδὲ τοῦτ’ ἄδηλον.
Ἕν μὲν δὴ τοῦτ’ αίτιον τού ποΧΧά γενεσθαι τα περί τήν τής τροφής άΧΧοίωσιν όργανα, δεύτερον δ’ ἡ των περιττωμάτων φύσις. ώς γάρ υπό βοτάνων οὐδ’ οΧως δυνάμεθα τρεφεσθαι, καίτοι των βοσκημάτων τρεφόμενων, ούτως υπό ραφανί- 1 2
1	Lit. “ necessity ” ; more restrictive, however, than our “ law of Nature.” cf. p. 314, note 1.
2	His point is that no great change, in colours or in anything else, can take place at one step.
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this law,1 every animal needs several organs for altering the nutriment. For in order that the yellow may become red, and the red yellow, one simple process of alteration is required, but in order that the white may become black, and the black white, all the intermediate stages are needed.2 So also, a thing which is very soft cannot all at once become very hard, nor vice versa; nor, similarly can anything which has a very bad smell suddenly become quite fragrant, nor again, can the converse happen.
How, then, could blood ever turn into bone, without having first become, as far as possible, thickened and white ? And how could bread turn into blood without having gradually parted with its whiteness and gradually acquired redness? Thus it is quite easy for blood to become flesh; for, if Nature thicken it to such an extent that it acquires a certain consistency and ceases to be fluid, it thus becomes original newly-formed flesh; but in order that blood may turn into bone, much time is needed and much elaboration and transformation of the blood. Further, it is quite clear that bread, and, more particularly lettuce, beet, and the like, require a great deal of alteration in order to become blood.
This, then, is one reason why there are so many organs concerned in the alteration of food. A second reason is the nature of the superfluities* For, as we are unable to draw any nourishment from grass, although this is possible for cattle, similarly we can derive nourishment from radishes, albeit not
3	Not quite our “ waste products,” since these are considered as being partly synthetic, whereas the Greek peritlo-mata were simply superfluous substances which could not be used and were thrown aside.
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δος τρεφὁμεθα μέν, ἀλλ’ ούχ ώς ὑπὺ των κρεών, τούτων μὲν γὰρ ολίγον δεῖν όλων ἡ φύσις ημών κρατεί και μεταβάλλει καὶ άλλοιοϊ και χρηστόν εξ αυτών αίμα συνίστησιν εν δὲ τῇ ραφανίδι το μὲν οίκεΐόν τε και μεταβληθήναι δυνάμενον, μόγις καὶ τοῦτο καὶ σὺν πολλῇ τῇ κατεργασία, παντά-πασιν ελάχιστου* δλη δ’ ολίγον δεῖν ἐστι περιτ-τ ωματική καί διεξέργεται τα τής πεψε ως όργανα, βραχέος εξ αυτής εις τας φλέβας άναληφθέντος αίματος καί ουδέ τούτον τελέως χρήστου. δευτε-ρας οὖν αὐθις εδέησε διακρίσεως τῇ φύσει των εν ταϊς φλεψι περιττωμάτων, καί χρεία καί τού-23 τοις οδών τε τινων ετέρων επί τας εκ\\κρίσεις αυτά παραγονσών, ώς μή λυμαίνοιτο τοις χρηστοΐς, υποδοχών τέ τινων olov δεξαμενών, εν αίς δταν είς ικανόν πλήθος άφίκηται, τηνικαύτ έκκριθή-σεται.
Δεύτερον δή σοι και τούτο το γένος των εν τφ σώματι μορίων εξεύρηται τοις περιττώμασι τής τροφής άνακείμενον, άλλο δε τρίτον υπέρ τού πάντη φέρεσθαι, καθάπερ τινες οδοί πολλαι διά τού σώματος ολου κατατετμημένοι,
Μ ία μὲν γαρ είσοδος ή διά τού στόματος άπασι τοις σιτίοις, ούχ έν δε το τρεφόμενον ἀλλὰ πάμπολλά τε καί πάμπολυ διεστώτα. μή τοίνυν θαύμαζε το πλήθος των οργάνων, οσα θρέψεως ενεκεν ή φύσις εδημιούργησε. τά μεν γάρ άλλοι- 1 2
1	Note “ our natures,” cf. p. 12, note 4 ; p. 47, note 1.
2	The term οίκεῖος, here rendered appropriate, is explained on p. 33. cf, also footnote on same page. Linacre often translated it conveniens, and it may usually be rendered proper, peculiar, oum special, or own particular in English. Sometimes it is almost equal to akin, cognate, related: cf,
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to the same extent as from meat; for almost the whole of the latter is mastered by our natures 1; it is transformed and altered and constituted useful blood; but, in the radish, what is appropriate 2 and capable of being altered (and that only with difficulty, and with much labour) is the very smallest part; almost the whole of it is surplus matter, and passes through the digestive organs, only a very little being taken up into the veins as blood—nor is this itself es*trely utilisable blood. Nature, therefore, had need of a second process of separation for the superfluities in the veins. Moreover, these superfluities need, on the one hand, certain fresh routes to conduct them to the outlets, so that they may not spoil the useful substances, and they also need certain reservoirs, as it were, in which they are collected till they reach a sufficient quantity, and are then discharged.
Thus, then, you have discovered bodily parts of a second kind, consecrated in this case to the [removal of the] superfluities of the food. There is, however, also a third kind, for carrying the pabulum in every direction; these are like a number of roads intersecting the whole body.
Thus there is one entrance—that through the mouth—for all the various articles of food. What receives nourishment, however, is not one single part, but a great many parts, and these widely separated ; do not be surprised, therefore, at the abundance of organs which Nature has created for the purpose of nutrition. For those of them which have to do with
p. 319, note 2. With Galen’s obctios and ἀλλάτριος we may compare the German terms eigen and fremd used by Aber-halden in connection with his theory of defensive ferments in the bloed-eerum.
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οῦντα προπαρασκευάζει την ἐπιτήδειον εκάστω μορίω τροφήν, τὰ δὲ διακρίνει τὰ περιττώματα, τὰ δὲ παραπέμπει, τὰ δ’ ὺποδἐχεται, τὰ δ’ εκκρίνει, τὰ δ’ ὁδοὶ τῆς ττάντη φοράς είσι των χρηστών χυμών, ὦστ’, εἴπερ βούλει τὰς δυνάμεις τῆς φύσεως άπάσας εκμαθειν, ὑπὲρ έκαστου τούτων αν εϊη σοι των οργάνων επισκεπτεον.
24 Ἀρχὴ δ’ αυτών τῆς διδασκαλίας, ὅσα || τοῦ τέλους εγγύς ἔργα τε τῆς φύσεως εστι καί μόρια καλ δυνάμεις αυτών.
Χΐ
Αυτού δὲ δὴ πάλιν άναμνηστεον ημϊν τού τέλους, ούπερ ένεκα τοσαύτά τε καί τοιαύτα τη φύσει δεδημιοὑργηται μόρια. τὺ μὲν οὖν όνομα τού πράγματος, ώσπερ και πρότερον εϊρηται, θρεψις· ὁ δὲ κατὰ τούνομα λόγος ομοίωσις τού τρεφοντος τφ τρεφομένω. ΐνα δ’ αυτή ηενηται, προηηησασθαι χρη πρόσφυσιν, Ϊνα δ’ εκείνη, πρόσθεσιν. επειδαν γαρ εκπέση των αγγείων ό μελλων θρέψειν ότιούν των τού ζώου μορίων χυμός, εις απαν αυτό Βιασπείρεται πρώτον, επειτα προστίθεται κάπειτα π ροσ φύεται και τελέως όμοιούται. 1 2 3 4
1	Transit, c/. ρ. 6, note 1.
2	»\β. of the living organism, cf. p. 2, note 1.
3	i.e. with nutrition.
4	We might perhaps say, more shortly, “ assimilation of food to feeder, or, “of food to fed”; Linacre renders, “nutrimenti cum nutrito assimilatio.”
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alteration prepare the nutriment suitable for each part; others separate out the superfluities; some pass these along, others store them up, others excrete them; some, again, are paths for the transit1 in all directions of the utilisable juices. So, if you wish to gain a thorough acquaintance with all the faculties of Nature,3 you will have to consider each one of these organs.
Now in giving an account of these we must begin with those effects of Nature, together with their corresponding parts and faculties, which are closely connected with the purpose to be achieved.8
XI
Let us once more, then, recall the actual purpose for which Nature has constructed all these parts. Its name, as previously stated, is nutntion, and the definition corresponding to the name is : an assimilation of that which nourishes to that which receives nowishment* And in order that this may come about, we must assume a preliminary process of adhesion,5 and for that, again, one of presentation,6 For whenever the juice which is destined to nourish any of the parts of the animal is emitted from the vessels, it is in the first place dispersed all through this part, next it is presented, and next it adheres, and becomes completely assimilated.
5	Lit. prosphysis, i.e. attachment, implantation. e Lit. prosthesis, “apposition.” One is almost tempted to retain the terms prosthesis and prosphysis in translation, as they obviously correspond much more closely to Galen’s physiological conceptions than any English or semi-English words can. 39
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Δηλοῦσι δ’ αί καλοὑμεναι λεῦκαι τὴν διαφοράν όμοιώσεώς τε καὶ ττροσφνσεως, ώσπερ τὺ yέvoς ἐκεῖνο τῶν νδερων, ὅ τινες όνομάζονσιν άνά σάρκα, διορίζει σαφώς ττρόσθεσιν ττροσφύσεως. ον γὰρ ένδεια δήττον τής εττιρρεούσης ιτ/ρότητος, ώς ενιαι των ατροφιών τε καί φθίσεων, ἡ τοῦ 25 τοιούτου yέvεσις υδέρου || συντελεῖται. φαίνεται 7ὰρ ίκανώς ή τε σὰρξ ἀγρὰ καὶ διάβροχος ἔκαστὁν τε τῶν στερεών τον σώματος μορίων ωσαύτως διακείμενον. αλλά ττρόσθεσις μεν τις yίyvετaι τῆς εττιφερομενης τροφής, ατε δ’ ὑδατω-δεστερας ονσης ἔτι καὶ μὴ πάνυ τι κεχνμωμενης μηδε το y\iaypov εκείνο καί κολλώδες, δ δὴ τἣς εμφύτον όερμασίας οικονομία προσγίγνεται, κεκτημένης ή πρόσφνσις αδύνατός εστιν ἐπι-τελεῖσθαι πλήθει λεπτῆς ὑγρὁτητος ἀπέπτου διαρρεούσης τε καλ ραδίως οΚισθαινούσης άττο τών στερεών τον σώματος μορίων τής τροφής. ἐν δὲ ταῖς Χεύκαις ττρόσφνσις μεν τις yiyνεται τής τροφής, ον μην εξομοίωσίς yε. καλ δῆλον ἐν δή)δε τὺ μικρώ ττρόσθεν ρηθεν ώς όρθώς ἐλἑγετο το δειν ττρόσθεσιν μεν πρώτον, εφεξής δὲ πρὁσ-φύσιν, εττειτ έξομοίωσιν yεvεσθaι τφ μεΧΚοντι τρέφεσθαι.
Κυρίως μεν ονν το τρεφον ήδη τροφή, το δ’ οΐον μεν τροφή, ονττω δε τρεφον, όττοϊόν ἐστι τὺ ττροσφνόμενον ή ττροστιθέμενον, τροφή μὲν ον 1 2
1	Lit. phthisis, cf. ρ. 6, note 2. Now means tuberculosis only.
2	More literally, “ chymified.” In anasarca the subcutaneous tissue is soft, and pits on pressure. In the “white” disease referred to here (by which is probably meant nodular leprosy) the same tissues are indurated and “brawny.” The
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The so-called white [leprosy] shows the difference between assimilation and adhesion, in the same way that the kind of dropsy which some people call anasarca clearly distinguishes presentation from adhesion. For, of course, the genesis of such a dropsy does not come about as do some of the conditions of atrophy and wasting,1 from an insufficient supply of moisture; the flesh is obviously moist enough,—in fact it is thoroughly saturated,—and each of the solid parts of the body is in a similar condition. While, however, the nutriment conveyed to the part does undergo presentation, it is still too watery, and is not properly transformed into a juice,* nor has it acquired that viscous and agglutinative quality which results from the operation of innate heat;8 therefore, adhesion cannot come about, since, owing to this abundance of thin, crude liquid, the pabulum runs off and easily slips away from the solid parts of the body. In white [leprosy], again, there is adhesion of the nutriment but no real assimilation. From this it is clear that what I have just said is correct, namely, that in that part which is to be nourished there must first occur presentation, next adhesion, and finally assimilation proper.
Strictly speaking, then, nutnment is that which is actually nourishing, while the quasi-nutiiment which is not yet nourishing (e.g. matter which is undergoing adhesion or presentation) is not, strictly speaking, nutriment, but is so called only by an equivocation.
principle of certain diseases being best explained as cases of arrest at various stages of the metabolic path is recognized in modem pathology, although of course the instances given by Galen are too crude to stand.
8 The effects of oxidation attributed to the heat which accompanies it? cf. p. 141, note 1 ; p. 254, note 1.
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κυρίως, όμωννμως δὲ τροφή· το δ’ ἐν ταῖς φΧεψιν 26 ἔτι περιεχομένου || καὶ τούτον μαΧΚον ἔπι τὺ κατὰ τὴν γαστέρα τφ μέλλειν ποτὲ θρέψειν, εἰ καλώς κaτερyaσθείη, κέκληται τροφή. κατὰ ταὐτὰ δὲ καὶ των εδεσμάτων έκαστον τροφήν όνομάζομεν ον τε τφ τρέφειν ἡδη τὺ ζῷον οὑτε τῷ τοιοΰτον νπάρχειν οίον το τρεφον, ἀλλὰ τῷ Βννασθαί τε καί μέλλειν τρέφειν, εί κα\ως κατεργασθείη.
Ύοντο yap ἦν καὶ τὺ πρὺς Τπποκράτους 'λεγόμενον “Τροφὴ δὲ τὺ τρεφον, τροφή καί το οίον τροφή καί το μέλλον.” τὺ μὲν γὰρ όμοιού-μενον ἡδη τροφήν ώνόμασε, το 3’ οἷον μὲν εκείνο προστιθέμενον ή προσφνόμενον οίον τροφήν το δ’ ἄλλο παν, ὅσον εν τῇ γαστρὶ καὶ ταῖς φ\εψι περιέχεται, μἐλλον.
XII
Οτι μὲν οὖν αναηκαιον όμοίωσίν τ tv είναι του τρέφοντος τφ τρεφομενφ τὴν θρέψιν, αντικρνς δῆλον. οὐ μὴν νπάρχουσάν γε ταντην τὴν ὁμοί-ωσιν, ἀλλὰ φαινομένων μόνον είναι φασιν οι μήτε τεχνικήν οίόμενοι τὴν φύσιν είναι μήτε προνοητικήν του ζώου μήθ* ο\ως τινας οικείας εχειν δυνάμεις, αῖς χρωμένη τα μεν ἀλλοιοῖ, τὰ δ’ 27 ἕλκει, II τὰ δ’ εκκρίνει.
Καὶ ανται Βνο ηεηόνασιν αιρέσεις κατα yέvoς εν ιατρική τε και φιΧοσοφία των άποφηναμένων 42
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Also, that which is still contained in the veins, and still more, that which is in the stomach, from the fact that it is destined to nourish if properly elaborated, has been called “nutriment.” Similarly we call the various kinds of food “ nutriment,” not because they are already nourishing the animal, nor because they exist in the same state as the material which actually is nourishing it, but because they are able and destined to nourish it if they be properly elaborated.
This was also what Hippocrates said, viz., “ Nutriment is what is engaged in nourishing, as also is quasi-nutriment, and what is destined to be nutriment.” For to that which is already being assimilated he gave the name of nutriment; to the similar material which is being presented or becoming adherent, the name of quasi-nutriment; and to everything else—that is, contained in the stomach and veins—the name of destined nutriment.
XII
It is quite clear, therefore, that nutrition must necessarily be a process of assimilation of that which is nourishing to that which is being nourished. Some, however, say that this assimilation does not occur in reality, but is merely apparent; these are the people who think that Nature is not artistic, that she does not show forethought for the animal's welfare, and that she has absolutely no native powers whereby she alters some substances, attracts others, and discharges others.
Now, speaking generally, there have arisen the following two sects in medicine and philosophy
43
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τι περὶ φύσεως άνΒρών, οσοι γ’ αυτών ηιηνώ-σκουσιν, ὅ τι λἐγουσι, καὶ τὴν ακολουθίαν ων ύπέθεντο θεωροῦσι θ’ ἄμα καὶ Βιαφυλάττουσιν. οσοι δὲ μηδ’ αὐτὺ τοῦτο συνιᾶσιν, ἀλλ’ ἁπλῶς, ὅ τι αν ἐπὶ ηλώτταν ἔλθῃ, ληροῦσιν, ἐν ουΒετέρα τῶν αιρέσεων ακριβώς καταμένοντες, οὐδὲ μεμ-νήσθαι των τοιούτων προσήκει.
Τινες οὖν αἱ δυο αιρέσεις αυται καί τις ἡ τῶν ἐν αύταΐς υποθέσεων ακολουθία; την ύποβεβλη-μένην ουσίαν γενέσει καί φθορά πάσαν ήνωμένην θ' άμα καλ άλλοιοΰσθαι Βυναμένην ύπεθετο θάτερον ηενος τής αίρέσεως, αμετάβλητον δὲ καὶ αναλλοίωτου και κατατετμημένην εις λεπτά και κεναΐς ταΐς μεταξύ χώραις Βιείλημμένην ή λοιπή.
Καὶ τοίνυν οσοι γε τῆς ακολουθίας των υποθέσεων αισθάνονται, κατὰ μὲν τὴν Βευτέραν αΐρεσιν ούτε φύσεως ούτε ψυχής ΙΒίαν τινα νομί-28 ζουσιν ουσίαν ή Βύναμιν ύπάρχειν, || ἀλλ’ ἐν τῇ ποια συνοΒφ των πρώτων εκείνων σωμάτων των απαθών άποτελεϊσθαι. κατὰ δὲ τὴν προτέραν είρημένην αΐρεσιν ούχ υστέρα τών σωμάτων ἡ φύσις, ἀλλὰ πολὺ προτέρα τε και πρεσβυτέρα. καὶ τοίνυν κατά μὲν τούτους αὕτη τὰ σώματα τών τε φυτών καλ τών ζωων συνίστησι Βυνάμεις τινας εχουσα τάς μεν έλκτικάς θ' άμα καί ομοιωτικάς τών οικείων, τὰς δ’ άποκριτικάς τών 1
1 Here follows a contrast between the Vitaliets and the Epicurean Atomists. cf. p. 153 et seq.
J A unity or continuum, an individuum.
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among those who have made any definite pronouncement regarding Nature. I speak, of course, of such of them as know what they are talking about, and who realize the logical sequence of their hypotheses, and stand by them ; as for those who cannot understand even this, but who simply talk any nonsense that comes to their tongues, and who do not remain definitely attached either to one sect or the other— such people are not even worth mentioning.
What, then, are these sects, and what are the logical consequences of their hypotheses P1 The one class supposes that all substance which is subject to genesis and destruction is at once continuous2 and susceptible of alteration. The other school assumes substance to be unchangeable, unalterable, and subdivided into fine particles, which are separated from one another by empty spaces.
All people, therefore, who can appreciate the logical sequence of an hypothesis hold that, according to the second teaching, there does not exist any substance or faculty peculiar either to Nature or to Soul,3 but that these result from the way in which the primary corpuscles,4 which are utiaffected by change, come together. According to the first-mentioned teaching, on the other hand, Nature is not posterior to the corpuscles, but is a long way prior to them and older than they; and therefore in their view it is Nature which puts together the bodies both of plants and animals; and this she does by virtue of certain faculties which she possesses—these being, on the one hand, attractive and assimilative of what is appropriate, and, on the other, expulsive of
* Lit. to the physie or the psyche ; that is, a denial of the autonomy of physiology and psychology. 4 Lit. eomata.
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άλλοτρίων, /cal τεχνικώς άπαντα διαπλάττει τε γεννώσα καὶ προνοεΐται των γεννωμένων ετέραις αὖθίς τισι δυνάμεσι, στερκτικη μέν τινι καὶ προνοητική των έγγόνων, κοινωνική δὲ καὶ φιλική τῶν ομογενών, κατὰ δ* αὖ τοὺς ετέρους οὔτε τούτων οὐδὲν υπάρχει ταῖς φὑσεσιν οὑτ’ έννοια τίς ἐστι τῇ ῆτυχῇ σύμφυτος ἐξ ὰρχἧς οὐκ ἀκο-λουθίας οὐ μάχης, ον διαιρέσεως οὐ συνθέσεως, οὐ δικαίων ούκ άδικων, ού καλών ούκ αισχρών, ἀ\λ* ἐξ αἰσθήσεώς τε καὶ δι’ αίσΘησέως άπαντα τα τοιαύθ* ἡμῖν ίγγίγνεσθαί φασι καλ φαντασίαις τισι καί μνημαις οίακίζεσθαι τὰ £ῷα.
29 Ἕνιοι II δ’ αυτών καί ρητώς άπεφηναντο μηδε-μίαν είναι τῆς ψνχης δύναμιν, ἦ λογιζόμεθα, ἀλλ’ ὺπὺ τῶν αισθητών άγεσθαι παθών ημάς καθάπερ βοσκήματα προς μηδέν ἀνανεῦσαι μηδ* ἀντειπεῖν δυναμίνους. καθ’ οὺς δηλονότι καί ανδρεία και φρόνησις καί σωφροσύνη και εγκράτεια Χήρος ἐστι μάκρος καλ φιΧοΰμεν ούτ άλληλους ούτε τα εγγονα καί τοϊς θεοις ούδέν ημών μέλει. κατα-φρονούσι δε και των δνειράτων και των οιωνών και των συμβόλων και πάσης αστρολογίας, υπέρ ων ημεΐς μὲν ιδία δι ετέρων γραμμάτων επί πλέον εσκεψάμεθα περί των Ασκληπιάδου τού ιατρού σκοπούμενοι δογμάτων. ενεστι δε τοϊς βουλο-μένοις κάκείνοις μεν όμιλήσαι τοϊς λόγοις καί νύν δ’ ἡδη σκοπεΐν, ώσπερ τινων δυοΐν οδών ἡμῖν προκειμένων, όποτέραν βέλτιόν ἐστι τρέπεσθαι. *Ιπποκράτης μεν γάρ την προτέραν ρηθεϊσαν ετράπετο, καθ' ἢν ηνωται μεν η ουσία καλ ἀλλοι-οῦται καὶ σύμπνουν ολον εστι και σύρρουν το
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what is foreign. Further, she skilfully moulds everything during the stage of genesis; and she also provides for the creatures after birth, employing here other faculties again, namely, one of affection and forethought for offspring, and one of sociability and friendship for kindred. According to the other school, none of these things exist in the natures1 [of living things], nor is there in the soul kny original innate idea, whether of agreement or difference, ot separation or synthesis, of justice or injustice, of the beautiful or ugly; all such things, they say, arise in us from sensation and through sensation, and animals are steered by certain images and memories.
Some of these people have even expressly declared that the soul possesses no reasoning faculty, but that we are led like cattle by the impression of our senses, and are unable to refuse or dissent from anything. In their view, obviously, courage,wisdom, temperance, and self-control are all mere nonsense, we do not love either each other or our offspring, nor do the gods care anything for us. This school also despises dreams, birds, omens, and the whole of astrology, subjects with which we have dealt at greater length in another work,2 in which we discuss the views of Asclepiades the ^physician.3 Those who wish to do so may familiarize themselves with these arguments, and they may also consider at this point which of the two roads lying before us is the better one to take. Hippocrates took the first-mentioned. According to this teaching, substance is one and is subject to alteration; there is a consensus in the move-
1 For “natures” in the plural, involving the idea of a separate nature immanent in each individual, cf. p. 36, note 1.
* A lost work.
3 For Asclepiades v. p. 49, note 5.
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σώμα και η φύσις άπαντα τεχνικώς και δικαίως πράττει δυνάμεις ἔχουσα, καθ’ ὰς έκαστον των 30 μορίων ἔλκει μὲν || ἐφ’ έαντό τον οίκβΐον ὲαυτῷ χυμὁν, ἔλξαν δὲ προσφύει τε παντὶ μέρει τὠν ἐν αὺτῷ καὶ τελἐως ἐξομοιοῖ, πὸ δὲ μὴ κρατηθεν ἐν τοὑτῳ μηδὲ τὴν παντελή δυνηθὲν ἀλλοίωσίν τε καὶ ομοιότητα τον τρεφομένον καταδέξασθαι δι έτέρας αν τινος έκκριτικης δννάμεως άποτρίβεται.
XIII
Μαθεῖν δ’ ἕνεστιν οὐ μόνον ἐξ ὦν οἱ τάναντία τιθέμενοι διαφέρονται τοΐς εναρηως φαινομένοις, εις οσον ορθότητός τε καὶ αλήθειας ήκει τὰ Τππο-κράτονς δόyμaτat αλλά κἀξ αντων των κατά μέρος ἐν τῇ φνσικτ} θεωρία ζητονμένων των τ’ άλλων απάντων καί των εν τοΐς ζωοις ενεργειών, όσοι yap ονδεμίαν ονδενΐ μορίω νομίζονσιν νπάρ-γειν ελκτικήν της οικείας ττοιότητος δύναμιν, άναηκαζονται ττολλάκις εναντία λέγειν τοΐς εναρ-yως φαινομένοις, ώσπερ καί Ἀσκληπιάδης ὁ ιατρός επι των νεφρών έποίησεν, οὺς οὐ μονον 'Ιπποκράτης ή Διοκλῆς ἢ Ἐρασίστρατος ἢ
1	“ Le corps tout entier a unite de souffle (perspiration et expiration) et unite de flux (courants, circulation des Hquidee)” (Daremberg). “ Conspirabile et confluxile corpus esse” (Lin-acre). Apparently Galen refers to the pneuma and the various humours, r/. p. 293, note 2.
2	*.e. “appropriated”; very nearly “assimilated.’*
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ments of air and fluid throughout the whole body;1 Nature acts throughout in an artistic and equitable manner, having certain faculties, by virtue of which each part of the body draws to itself the juice which is proper to it, and, having done so, attaches it to every portion of itself, and completely assimilates it; while such part of the juice as has not been mastered,2 and is not capable of undergoing complete alteration and being assimilated to the part which is being nourished, is got rid of by yet another (an expulsive) faculty.
XIII
Now the extent of exactitude and truth in the doctrines of Hippocrates may be gauged, not merely from the way in which his opponents are at variance with obvious facts, but also from the various subjects of natural research themselves—the functions of animals, and the rest. For those people who do not believe that there exists in any part of the animal a faculty for attracting its own special quality8 are compelled repeatedly to deny obvious facts.4 For instance, Asclepiades, the physician,5 did this in the case of the kidneys. That these are organs for secreting [separating out] the urine, was the belief not only of Hippocrates, Diodes,
* “Attractricem convenientis qualitatis vim” (Linacre). qf. p. 36, note 2.	4 Lit. “obvious phenomena.”
8 Asclepiades of Bithynia, who flourished in the first half of the first century B.C., was an adherent of the atomistic philosophy of Democritus, and is the typical representative of the Mechanistic school in Graeco-Roman medicine; he disbelieved in any principle of individuality (“nature”) in the organism, and his methods of treatment, in accordance with his pathology, were mechano-therapeutical. cf. p. 64, note 3.
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Πραξαγὁρας ἦ τις ἄλλος ιατρός αριστος όργανα διακριτικά των ούρων πεπιστεὑκασιν ύπάρχειν,
31	άλλα καὶ οἱ || μἀγειροι σχεδόν ἄπαντες ϊσασιν, ὁσημέραι θεώμενοι τήν τε θἐσιν αυτών και τον ἀφ’ εκατέρου πόρον εις τὴν κύστιν εμβάλλοντα, τον ουρητήρα καλούμενου, ἐξ αυτής τής κατασκευής άναλογιζόμενοι τήν τε χρείαν αυτών καί τήν δύναμιν, καί πρό γε τῶν μαγείρων άπαντε? άνθρωίΓΟί και δυσουρούντες πολλάκις καί παντά-ττασιν ίσχουρούντες, ὅταν άλτ/ώσι μὲν τὰ κατὰ τὰς ψόας, ψαμμώδη δ* έξουρώσιν, νεφριτικούς ονομάζουσι σώας αυτούς.
Ἀσκληπιάοην δ* οἶμαι μηδὲ λίθον ουρηθεντα ποτὲ θεάσασθαι προς των οΰτω πασχόντων μηδ’ ώς προηγήσατο κατά τήν μεταξύ των νεφρών καί τής κύστεως χώραν οδύνη τις οξεία διερχο-μένου τού λίθου τον ουρητήρα μηδ* ώς ούρηθεντος αυτού τά τε τής οδύνης καί τὰ τῆς ισχουρίας επαύσατο παραχρήμα. πώς ούν εις τήν κύστιν τῷ λσγφ παράγει το ούρον, άξιον άκούσαι καί θαυμάσαι τάνδρος τήν σοφίαν, ος καταλιπών ούτως εύρείας οδούς εναργώς φαινομένας αφανείς
32	καὶ στενάς καί παντάπασιν αναίσθητους || ὑπέ-θετο. βούλεται γάρ εις ατμούς αναλυόμενου το 7Γινόμενόν υγρόν εις τήν κύστιν διαδίδοσθαι κάπειτ εξ εκείνων αύθις ἀλλήλοις συνιόντων ούτως άπολαμβάνειν αυτό τήν αργρ,ίαν ιδέαν καί γίγνεσθαι πάλιν υγρόν εξ ατμών άτεχνώς ώς περί σπογγιας τινος ἢ ερίου τής κύστεως διανοούμενος, ἀλλ’ ου σώματος ακριβώς πυκνού καί στεγανού δύο χιτώνας ίσχυροτάτους κεκτημενου,
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Erasistratus, Praxagoras,1 and all other physicians of eminence, but practically every butcher is aware of this, from the fact that he daily observes both the position of the kidneys and the duct (termed the ureter) which runs from each kidney into the bladder, and from this arrangement he infers their characteristic use and faculty. But, even leaving the butchers aside, all people who suffer either from frequent dysuria or from retention of urine call themselves “ nephritics,”2 when they feel pain in the loins and pass sandy matter in their water.
I do not suppose that Asclepiades ever saw a stone which had been passed by one of these sufferers, or observed that this was preceded by a sharp pain in the region between kidneys and bladder as the stone traversed the ureter, or that, when the stone was passed, both the pain and the retention at once ceased. It is worth while, then, learning how his theory accounts for the presence of urine in the bladder, and one is forced to marvel at the ingenuity of a man who puts aside these broad, clearly visible routes,8 and postulates others which are narrow, invisible—indeed, entirely imperceptible. His view, in fact, is that the fluid which we drink passes into the bladder by being resolved into vapours, and that, when these have been again condensed, it thus regains its previous form, and turns from vapour into fluid. He simply looks upon the bladder as a sponge or a piece of wool, and not as the perfectly compact and impervious body that it is, with two very
1	Diocles of Carystus was the chief representative of the Dogmatic or Hippocratic school in the first half of the fourth century b.c. Praxagoras was his disciple, and followed him in the leadership of the school. For Erasistratus, cf. p. 95 et eeq.
2	Sufferers from kidney-trouble. 3 The ureters.
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δι* ών εἵπερ διέρχεσθαι φήσομεν τοὺς ατμούς, τί δήποτ ούχΐ διά τον περιτοναίου καί των γρενων διελθὁντες ἐνἐπλησαν ϋδατος το τ’ ἐπιγαστριον ἄπαν καὶ τον θώρακα; ἀλλὰ παχύτερος, φησίν, ἐστὶ δηλαδὴ καὶ στεγανώτερος ὁ περιτόναιος χιτών τῆς κύστεως καὶ διὰ τοῦτ’ ἐκεῖνος μὲν άπoστέyει τοὺς ατμούς, ή δὲ κύστις παραδέχεται, ἀλλ* εἵπερ ἀνατετμήκει ποτέ, τάχ* ἂν ἡπιστατο Τον μὲν έξωθεν χιτώνα της κύστεως ἀπὸ τοῦ περιτοναίου πεφυκὁτα τὴν αυτήν εκείνφ φύσιν ἔχειν, τον δ* ένδοθεν τον αυτής τής κύστεως ἵδιον π\έον ἢ διπλάσιον εκείνον το ττάχος ύπάρχειν.
Ἀλλ’ ἵσως οὑτε τὺ || πάχος οΰθ’ ἡ λεπτὁτης των χιτώνων, ἀλλ’ ἡ θέσις τῆς κύστεως αἱτία τοῦ φέρεσθαι τούς ατμούς εις αυτήν. καὶ μὴν εἰ καὶ οια ταΧΧα πάντα πιθανόν ήν αυτούς ενταυθοΐ συναθροίζεσθαι, τό γε τῆς θέσεως μόνης αυτάρκες κωΧΰσαι. κάτω μεν yap ή κύστις κειται, τοις δ* άτμοΐς σύμφυτος ή προς τὺ μετέωρον φορά, ώστε πο\ύ πρότερον αν επΧησαν άπαντα τὰ κατὰ τον θώρακά τε και τον πνεύμονα, πριν έπι την κύστιν άφικέσθαι.
Καίτοι τί θεσεως κύστέως και περιτοναίου και θώρακος μνημονεύω; διεκπεσόντες yap δήπου τούς τε τής κοιΧίας και των εντέρων χιτώνας οί ατμοί κατά την μεταξύ χώραν αυτών τε τούτων και του περιτοναίου συναθροισθήσονται καί ὺγρὺν ενταυθοΐ yεvήσovτaι, ώσπερ και τοις ύδερικοΐς εν τούτφ τω χωρέω το πΧεΐστον αθροίζεται τού 1
1 Unless otherwise stated, “peritoneum” stands for parietal peritoneum alone.
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strong coats. For if we say that the vapours pass through these coats, why should they not pass through the peritoneum1 and the diaphragm, thus filling the whole abdominal cavity and thorax with water ? “ But,” says he, “ of course the peritoneal coat is more impervious than the bladder, and this is why it keeps out the vapours, while the bladder admits them.” Yet if he had ever practised anatomy, he might have known that the outer coat of the bladder springs from the peritoneum and is essentially the same as it, and that the inner coat, which is peculiar to the bladder, is more than twice as thick as the former.
Perhaps, however, it is not the thickness or thinness of the coats, but the situation of the bladder, which is the reason for the vapours being carried into it ? On the contrary, even if it were probable for every other reason that the vapours accumulate there, yet the situation of the bladder would be enough in itself to prevent this. For the bladder is situated below, whereas vapours have a natural tendency to rise upwards; thus they would fill all the region of the thorax and lungs long before they came to the bladder.
But why do I mention the situation of the bladder, peritoneum, and thorax ? For surely, when the vapours have passed through the coats of the stomach and intestines, it is in the space between these and the peritoneum 2 that they will collect and become liquefied (just as in dropsical subjects it is in this region that most of the water gathers).3 Otherwise the vapours must necessarily pass straight forward
2 In the peritoneal cavity.
8 Contrast, however, anasarca, p. 41.
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ὑδατος, ἢ πάντως αὐτοὺς χρη φέρεσθαι πρόσω διὰ πάντων των όπωσούν ομιλούν των και μηδέ-ποθ’ ιστασθαι. ἀλλ’ εἰ καί τούτο τις νπόθοιτο, διεκπεσὁντες ὰν οῦτως οὐ τὺ περιτόναιου μόνον άλλα και το επιγάστριον, εἰς τὺ περίεχον σκε-
34	δασθεΐεν ή πάντως &ν υπό τᾤ δἐρματι || συν-αθροισθεῖεν.
Ἀλλὰ καὶ πρὺς ταῦτ* ἀντιλεγειν οι νυν Ἀσκληπιάδειοι πειρώνται, καίτοι προς απάντων αεί των παρατυγχανόντων αύτοις, όταν περί τούτων ερίξωσι, καταηελώμενοι. όντως αρα δυσαπότριπτόν τι κακόν εστιν ἡ περὶ τὰς αιρέσεις φιλοτιμία και δυσέκνιπτον εν τοΐς μάλιστα και ψώρας άπάσης δυσιατότερον.
Των γοῦν καθ’ ἡμᾶς τις σοφιστών τά τ’ ἄλλα καί περί τούς εριστικούς λόγους Ικανώς συγκε-κροτημένος καί δεινός είπεΐν, εϊπερ τις άλλος, άφικόμενος εμοί ποθ’ ὺπὲρ τούτων εις λόγους, τοσούτον άπέδει του δυσωπεῖσθαι προς τινος των είρημένων, ώστε και θαυμάζειν εφασκεν εμού τά σαφώς φαινόμενα λόγοις ληρώδεσιν άνατρέπειν επιχειροϋντος. εναργώς γαρ όσημεραι θεωρεΐσθαι τὰς κύστεις άπάσας, εἵ τις αντος εμπλησειεν ὑδατος ἢ άέρος, εἶτα δήσας τον τράχηλον πιέζοι πανταχοθεν, ούδαμόθεν μεθίει-σας οὐδἐν, ἀλλ* ακριβώς άπαν εντός εαυτών στεγοὐσας. καίτοι γ’ εἵπερ ἦσάν τινες ἐκ τῶν νεώρών εις αντος η κοντές αισθητοί και μεγάλοι ποροι, πάντως ἄν, ἔφη, δι’ ἐκείνων, ώσπερ εἰσῄει
35	τὺ II υγρόν εις αύτάς, οὓτω καὶ θλιβοντων εξεκρίνετο. ταΰτα και τά τοιαύτ ειπών εξαιφνης
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through everything which in any way comes in contact with them, and will never come to a standstill. But, if this be assumed, then they will traverse not merely the peritoneum but also the epigastrium, and will become dispersed into the surrounding air; otherwise they will certainly collect under the skin.
Even these considerations, however, our present-day Asclepiadeans attempt to answer, despite the fact that they always get soundly laughed at by all who happen to be present at their disputations on these subjects—so difficult an evil to get rid of is this sectarian partizanship, so excessively resistant to all cleansing processes, harder to heal than any itch!
Thus, one of our Sophists who is a thoroughly hardened disputer and as skilful a master of language as there ever was, once got into a discussion with me on this subject; so far from being put out of countenance by any of the above-mentioned considerations, he even expressed his surprise that I should try to overturn obvious facts by ridiculous arguments!	“ For,” said he, “ one may clearly
observe any day in the case of any bladder, that, if one fills it with water or air and then ties up its neck and squeezes it all round, it does not let anything out at any point, but accurately retains all its contents. And surely,” said he, “ if there were any large and perceptible channels coming into it from the kidneys the liquid would run out through these when the bladder was squeezed, in the same way that it entered ? ”1 Having abruptly made these and
1 Regurgitation, however, is prevented by the fact that the ureter runs for nearly one inch obliquely through the bladder wall before opening into its cavity, and thus an efficient valve is produced.
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άπταίστφ /cal σαφεΐ τψ στὁματι τελευτών ἀναπηδήσας ἀπῄει καταλιπών ημάς ώς οὐδὲ πιθανής τινος αντιλογίας ευπορησαι δυναμὲνους.
Οὔτως οὐ μόνον υγιές ούΒέν ϊσασιν οι ταΐς αίρέσεσι δουλεὑοντε?, ἀλλ’ οὐδὲ μαθειν ὺπο-μένουσι. δἐον γαρ άκούσαι την αιτίαν, δι’ ἢν εἰσιέναι μὲν Βύναται διὰ τών ουρητηρών εις την κύστιν το υγρόν, εξιεναι δ’ αὖθις όπίσω την αυτήν ό8ον ούκέθ’ οἷὁν τε, καὶ θαυμάσαι την τέχνην της φύσεως, ούτε μαθειν ἐθέλουσι καὶ λοιΒορούνται προσέτι μάτην ὺπ’ αυτής αλλα τε ποΧλά καὶ τους νεφρούς γεγονέναι φάσκοντές, είσΐ δ’ οῖ καὶ Βειχθήναι παρόντων αυτών τούς άπο τών νεφρών εις την κύστ/v εμφυομενους ουρητήρας ύπομείναντες ετόλμησαν είπεϊν οι μεν, οτι μάτην καί ούτοι γεγόνασιν, οι δ’, ὅτι σπερματικοί τινες είσι πόροι καλ διὰ τούτο κατά τον τράχηλον αυτής, ούκ εις το κύτος έμφύονται. Βείξαντες ούν ημείς αύτοις τούς ώς αληθώς σπερματικούς πόρους κατωτέρω τών ουρητηρών || 36 εμβάλλοντας εις τον τράχηλον, νύν γούν, εί και μη πρότερον, ωηθημεν άπάξειν τε τών ψευΒώς ύπειλημμένων επί τε τάναντία μεταστησειν αύτίκα. οι 8ε καί προς τοΰτ άντιλέγειν έτόλμων ούΒέν είναι θαυμαστόν είπόντες, εν εκείνοις μεν ώς αν στεγανωτέροις ούσιν επι πλέον υπομένειν τὺ σπέρμα, κατά δὲ τοὺς άπο τών νεφρών ώς &ν ίκανώς άνευρυσμένους εκρεϊν Βιά ταχέων, ημείς 1 2
1	On the τἐχκη (artistic or creative skill) shown by the living organism (φύσις) v. pp. 25, 45, 47; Introduction, p. xxix.
2	Direct denial of Aristotle’s dictum that “Nature does nothing in vain.” We are reminded of the view of certain
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similar remarks in precise and clear tones, he concluded by jumping up and departing—leaving me as though I were quite incapable of finding any plausible answer !
The fact is that those who are enslaved to their sects are not merely devoid of all sound knowledge, but they will not even stop to learn! Instead of listening, as they ought, to the reason why liquid can enter the bladder through the ureters, but is unable to go back again the same way, —instead of admiring Nature’s artistic skill1—they refuse to learn ; they even go so far as to scoff, and maintain that the kidneys, as well as many other things, have been made by Nature for no purpose ! 2 And some of them who had allowed themselves to be shown the ureters coming from the kidneys and becoming implanted in the bladder, even had the audacity to say that these also existed for no purpose ; and others said that they were spermatic ducts, and that this was why they were inserted into the neck of the bladder and not into its cavity. When, therefore, we had demonstrated to them the real spermatic ducts 3 entering the neck of the bladder lower down than the ureters, we supposed that, if we had not done so before, we would now at least draw them away from their false assumptions, and convert them forthwith to the opposite view. But even this they presumed to dispute, and said that it was not to be wondered at that the semen should remain longer in these latter ducts, these being more constricted, and that it should flow quickly down the ducts which came from the kidneys, seeing that these were
modern laboratory physicians and surgeons that the colon is a “ useless ” organ, e/. Erasistratus, p. 143.
* The vasa deferentia.
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οὖν ἡναγκάσθημεν αὺτοῖς τού λοιπού ύεικνύειν εἰσρέον τῇ κύστει διὰ τῶν ουρητήρων το ούρον εvapyώς ἐπὶ ζώντος ἔτι του ζαίον, μἀγις ὰν οὑτω ποτὲ τὴν φλυαρίαν αυτών επισχήσειν εΧπίζοντες.
Ό δὲ τρόπος τής δείξεώς ἐστι τοιὁσδε. διεΧεΐν χρὴ τὺ προ των ουρητήρων περιτόναιον, εἶτα βρόχοις αυτούς έκΧαβειν καπειτ επιδήσαντας ἐᾶσαι το ζωον ου yap &ν οὐρήσειεν ἔτι. μετὰ δὲ ταΰτα Χυειν μὲν τοὺς ἔξωθεν δεσμοός, δεικνὑναι δὲ κενὴν μὲν τὴν κὐστιν, μεστούς δ’ ίκανώς καλ διατεταμἐνους τοὺς ούρητήρας καί κινδυνεύοντας ραγῆναι κἄπειτα τοὺς βρόχους αύτων άφεΧόντας ivapym όράν ἡδη πληρουμἐνην οΰρου την κὐστιν.
Ἐπὶ δὲ τούτῳ II φανέντι, πρὶν ούρήσαι το ζφον, βρόχον αὐτοῦ περιβαΧειν χρὴ τῷ αίδοίφ κἄπειτα ΘΧίβειν πανταχόθεν τὴν κὐστιν. οὐδὲ γὰρ Αν οὐδὲν ἔτι διὰ τῶν ούρητήρων ἐπανἐλθοι πρό? τοὺς νεφρούς. κἀν τούτῳ δῆλον γίγνεται τό μή μόνον ἐπι τεθνεώτος ἀλλὰ καὶ περιόντος ἔτι τοῦ ζῴου κωλύβσθαι μεταΧαμβάνειν αύθις εκ τής κύστεως τούς ούρητήρας το ούρον. ἐπὶ τοὑτοις όφθεισιν ἐ7πτρέπειν ἤδη το ζφον ούρεΐν Χύοντας αύτού τον επί τφ αΙΒοίω βρόχον, εἶτ’ αύθις έπιβαΧεϊν μεν θατέρψ των ούρητήρων, ἐᾶσαι δὲ τον έτερον εις τὴν κύστιν συρρεΐν καί τινα διαλ,ι-πόντας χρόνον επιδεικνύειν ἡδη, πώς ὁ μὲν ετερος αύ των ο ο εδεμένος μεστός καί διατεταμένος κατα τὰ προς των νεφρών μέρη φαίνεται, ὁ δ’ ετερος ό ΧεΧυμένος αύτος μεν χαΧαρός ἐστι, πεπΧήρωκε δ’ οΰρου την κύστιν. εἰτ’ αὖθις διατεμεΐν πρώτον μεν τον πΧήρη και δεΐξαι, πώς εξακοντίζεται τὺ 58
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well dilated. We were, therefore, further compelled to show them in a still living animal, the urine plainly running out through the ureters into the bladder; even thus we hardly hoped to check their nonsensical talk.
Now the method of demonstration is as follows. One has to divide the peritoneum in front of the ureters, then secure these with ligatures, and next, having bandaged up the animal, let him go (for he will not continue to urinate). After this one loosens the external bandages and shows the bladder empty and the ureters quite full and distended—in fact almost on the point of rupturing; on removing the ligature from them, one then plainly sees the bladder becoming filled with urine.
When this has been made quite clear, then, before the animal urinates, one has to tie a ligature round his penis and then to squeeze the bladder all over; still nothing goes back through the ureters to the kidneys. Here, then, it becomes obvious that not only in a dead animal, but in one which is still living, the ureters are prevented from receiving back the urine from the bladder. These observations having been made, one now loosens the ligature from the animal's penis and allows him to urinate, then again ligatures one of the ureters and leaves the other to discharge into the bladder. Allowing, then, some time to elapse, one now demonstrates that the ureter which was ligatured is obviously full and distended on the side next to the kidneys, while the other one—that from which the ligature had been taken—is itself flaccid, but has filled the bladder with urine. Then, again, one must divide the full ureter, and demonstrate how
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οὖρον ἐξ αυτοί), καθάπερ ἐν ταῖς φΧεβοτομίαις το αίμα, μετά ταυτα ὃὲ καὶ τον ετερον αυθις διατεμεῖν κἄπειτ’ ἐπιδῆσαι τὺ ξῷον έξωθεν, ἀμ-
38	ώοτέρων διηρη μενών, || εἶθ’ ὅταν ίκανώς ἔχειν οοκῇ, λῦσαι τον δεσμόν, εύρεθήσεται γὰρ ἡ μὲν κύστις κενή, πλῆρες δ’ οΰρου το μεταξύ των εντέρων τε καὶ τοῦ περιτόναιου γωρίον άπαν, ώς Αν εἰ καὶ ὑδερικὺν ἦν πὸ ξῷον. ταῦτ’ οὖν εἵ τις αὺτὺς καθ’ εαυτόν βουΧηθείη βασανίζειν έπϊ ζφου, μεγάΧως μοι δοκεῖ καταηνώσεσθαι τῆς ΆσκΧηπιάδου προπέτειας. εΐ δὲ δὴ καὶ την αιτίαν μάθοι, δι ἢν οὐδὲν ἐκ τῆς κύστεως εἰς τους ουρητήρας άντ εκρεΐ, πεισθήναι αν μοι δοκεῖ καὶ διὰ τοῦδε την εις τα ζφα πρόνοιαν τε και τέχνην τής φύσεως.
*Ιπποκράτης μεν οΖν ων ϊσμεν ιατρών τε και φιΧοσόφων πρώτος απάντων, ώς άν καί πρώτος έπιγνους τα τής φύσεως ερηα, θαυμάζει τε και διὰ παντός αυτήν υμνεί δικαίαν όνομάζων καϊ μόνην εξαρκεΐν είς άπαντα τοΐς ζωοις φησίν, αυτήν ἐξ αυτής ἀδιδάκτως πράττουσαν άπαντα τα δέοντα· τοιαύτην δ’ ουσαν αυτήν ευθέως και δυνάμεις υπέΧαβεν ἔχειν ελκτικήν μὲν των οικείων, άποκριτικήν δε των άΧΧοτρίων καϊ
39	τρέφειν τε και αύξειν αὐ||τὴν τὰ ζῷα καὶ κρίνειν τα νοσήματα· καλ διά τούτ εν τοίς σώμασιν ημών σύμπνοιάν τε μίαν είναι φησι καϊ σύρροιαν καϊ πάντα συμπαθέα. κατά δε τον ΆσκΧηπιάδην 1 2
1	“ De l’habilete et de la pr6voyance de la nature a regard dee animaux” (Daremberg). cf. p. 56, note 1.
2	cf. p. 36, note 2.
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the urine spurts out of it, like blood in the operation of venesection ; and after this one cuts through the other also, and both being thus divided, one bandages up the animal externally. Then when enough time seems to have elapsed, one takes off the bandages; the bladder will now be found empty, and the whole region between the intestines and the peritoneum full of urine, as if the animal were suffering from dropsy. Now, if anyone will but test this for himself on an animal, I think he will strongly condemn the rashness of Asclepiades, and if he also learns the reason why nothing regurgitates from the bladder into the ureters, I think he will be persuaded by this also of the forethought and art shown by Nature in relation to animals.1
Now Hippocrates, who was the first known to us of all those who have been both physicians and philosophers inasmuch as he was the first to recognize what Nature effects, expresses his admiration of her, and is constantly singing her praises and calling her “just/* Alone, he says, she suffices for the animal in every respect, performing of her own accord and without any teaching all that is required. Being such, she has, as he supposes, certain faculties, one attractive of what is appropriate,2 and another eliminative of what is foreign, and she nourishes the animal, makes it grow, and expels its diseases by crisis.3 Therefore he says that there is in our bodies a concordance in the movements of air and fluid, and that everything is in sympathy. According to Asclepiades, however, nothing is 8
8 The morbid material passed successively through the stages of “ crudity,” “ coction ” (pepeis), and “ elimination ” {crisis). For “ critical days” cf. p. 74, note 1.
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οὐδὲν οὐδενι συμπαθές ἐστι φύσει, διηρημένης τε καὶ κατατεθ ραυσμάνης εις ἄναρμα στοιχεία και Χηρώδεις οίκους άπάσης τής ουσίας. έξ άνώγκης ούν ἄλλα τε μύρια τοΐς εvapyώς φαινομένοις ίναντίως άπεφήνατο και τής φύσεως ήγνόησε τήν τε τῶν οικείων έπισπαστικήν δύναμιν και την των άΧΧοτρίων άποκριτικήν, επι μεν ούν τής έξαιματώσεώς τε καί άναδόσεως έξεύρέ τινα ψύχραν άδοΧεσχίαν εις δε την των περιττωμάτων κάβαρσιν ούδεν οΧως ευρών είπεΐν ούκ ωκνησεν όμόσε χωρήσαι τοΐς φαινομένοις, επι μεν τής . των ούρων διακρίσεως άποστερήσας μεν των τε νεφρών καί των ουρητήρων την ενέργειαν, άδήΧους δέ τινας πόρους εις την κύστιν ύποθέμενος· τοῦτο γὰρ ἦν δηΧαδή μέγα και σεμνόν άπιστήσαντα τοΐς φαινομένοις πιστεΰσαι τοΐς άδήΧοις.
40 Επὶ II δὲ τής ξανθής χοΧής έτι μεΐζον αύτώ και νεανικώτερόν ἐστι τὺ τόλμημα* yεννάσθαι yap αυτήν εν τοΐς χοΧηδόχοις ayyείοις, ου δια-κρίνεσθαι Xέyει.
Πώς ούν τοΐς ίκτερικοΐς α μ άμφω συμπίπτει, τὰ μεν διαχωρήματα μηδέν δΧως εν αύτοΐς εχοντα χοΧής, άνάπΧεων δ’ αύτοΐς yiyvop^vov δΧον τό σώμα; Χηρεΐν πάΧιν ένταύθ* άvayκάζετaι τοΐς έπϊ τών ούρων είρημένοις παραπΧησίως. Χηρεΐ δ* ούδεν ήττον και περί τής μεΧαίνης χοΧής και του σπΧηνός ούτε τι ποθ’ ὺφ’ Τπποκράτους εϊρηται συνιείς άvτιXέyειv τ’ επιχειρών 61ς ούκ οίδεν έμπΧήκτψ τινι καί μανικψ στόματι. 1
1	This was the process by which nutriment was taken up from the alimentary canal; “absorption,” “dispersal;” cj.
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naturally in sympathy with anything else, all substance being divided and broken up into inharmonious elements and absurd “molecules/’ Necessarily, then, besides making countless other statements in opposition to plain fact, he was ignorant of Nature’s faculties, both that attracting what is appropriate, and that expelling what is foreign. Thus he invented some wretched nonsense to explain blood-production and anadosis,1 and, being utterly unable to find anything to say regarding the clearing-out2 of superfluities, he did not hesitate to join issue with obvious facts, and, in this matter of urinary secretion, to deprive both the kidneys and the ureters of their activity, by assuming that there were certain invisible channels opening into the bladder. It was, of course, a grand and impressive thing to do, to mistrust the obvious, and to pin one’s faith in things which could not be seen !
Also, in the matter of the yellow bile, he makes an even grander and more spirited venture; for he says this is actually generated in the bile-ducts, not merely separated out.
How comes it, then, that in cases of jaundice two things happen at the same time—that the dejections contain absolutely no bile, and that the whole body becomes full of it ? He is forced here again to talk nonsense, just as he did in regard to the urine. He also talks no less nonsense about the black bile and the spleen, not understanding what was said by Hippocrates; and he attempts in stupid—I might say insane—language, to contradict what he knows nothing about.
p. 13, note 5. The subject is dealt with more fully in chap. xvi.
* Lit. catharsis.
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Τί δὴ τὺ κέρδος ἐκ των το ιόντων δογμάτων εις τὰς θεραπείας ἐκτήσατο; μήτε νεφριτικόν τι νόσημα δύνασθαι θεραπεΰσαι μήτ Ικτερικόν μήτε μεΧαγχοΧικόν, ἀλλὰ καὶ περὶ τοῦ πόσιν άνθρωποις οὐχ Τπποκράτει μόνον ὁμολογουμένου τοῦ καθαίρειν των φαρμάκων ενια μεν την ξανθήν χο\ήν, ἔνια δὲ τὴν μέΧαιναν, ἄλλα δέ τινα φλέγμα-καί τινα τὺ λεπτόν καὶ υδατώδες περίττωμα, μηδὲ περὶ τούτων συγχωρεΐν, ἀλλ’ ὺπ’ αυτών τών φατρμάκων γίγνεσθαι λἐγειν τοιουτον έκαστον 41 τῶν κενουμενων, ώσπερ υπό τών χολη||δὐχων πόρων την χολήν καὶ μηδὲν διαφέρειν κατά τον θαυμαστόν Ἀσκληπιάδην ἢ υδραγωγόν διδόναι τοις ύδεριώσιν η χολαγωγὺν φάρμακον· άπαντα γὰρ ομοίως κενονν καί συντηκειν τό σώμα καί τό σὑντηγμα τοιόνδε τι φαίνεσθαι ποιειν, μὴ πρότερον ύπαρχον τοιουτον.
9Αρ ούν ου μαίνεσθαι νομιστεον αυτόν ή παντάπασιν άπειρον είναι τών ερηων τής τέχνης; τις γὰρ οὐκ οἶδεν, ώς, εἰ μὲν φΧέ^γματος ἀγωγὺν δοθείη φάρμακον τοις ίκτεριώσιν, οὐκ αν ουδέ τετταρας κυάθους καθαρθειεν οΰτω δ’ οὐδ* εἰ τῶν υδραγωγών τι· χολαγωγῷ δὲ φαρμάκφ πΧεΐστον μεν εκκενούται χολῆς, αύτίκα δὲ καθαρός τοις οΰτω καθαρθεΐσιν ό χρως γίγνεται. πολλοὺς γοῦν ἡμεῖς μετὰ τὺ θεραπεύσαι την εν τφ ήπατι διάθεσιν άπαξ καθήραντες άπηΧΧάξα-μεν του παθήματος, ου μην οὐδ* εἰ φλέγματος ἀγωγῷ καθαίροις φαρμάκφ, πΧεον ἄν τι δια-πράξαιο. * 3
1 i.e. urine.	2 On use of κενὅω v. p. 67, note 9.
3	i.e. bile and phlegm had no existence as such before the
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And what profit did he derive from these opinions from the point of view of treatment ? He neither was able to cure a kidney ailment, nor jaundice, nor a disease of black bile, nor would he agree with the view held not merely by Hippocrates but by all men regarding drugs—that some of them purge away yellow bile, and others black, some again phlegm, and others the thin and watery superfluity1; lie held that all the substances evacuated 2 were produced by the drugs themselves, just as yellow bile is produced by the biliary passages! It matters nothing, according to this extraordinary man, whether we give a hydragogue or a cholagogue in a case of dropsy, for these all equally purge 2 and dissolve the body, and produce a solution having such and such an appearance, which did not exist as such before!3
Must we not, therefore, suppose he was either mad, or entirely unacquainted with practical medicine ? For who does not know that if a drug for attracting phlegm be given in a case of jaundice it will not even evacuate four cyathi4 of phlegm ? Similarly also if one of the hydragogues be given. A cholagogue, on the other hand, clears away a great quantity of bile, and the skin of patients so treated at once becomes clear. I myself have, in many cases, after treating the liver condition, then removed the disease by means of a single purgation; whereas, if one had employed a drug for removing phlegm one would have done no good.
drags were given ; they are the products of dissolved tissue. Asclepi&des did not believe that diseases were due to a materia peccaus, but to disturbances in the movements of the molecules (ὅγκοι) which constitute the body; thus, in opposition to the humoralists such as Galen, he had no use for drugs, c/. p. 49, note 5.	4 About 4 oz., or one-third of a pint.
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Καὶ ταῦτ’ οὐ^ 'Ιπποκράτης μὲν όντως οἶδε γιγνὁμβνα, τοῖς δ ἀπὲ τῆς εμπειρίας μονής όρμω-
42	μἐνοις έτέρως ίηνωσται, ἀλλὰ κἀκεί||νοις ωσαύτως καί πόσιν ίατροΐς, οΐς μέλει των ἔργων τῆς τέχνης, οὔτω ὃοκεῖ πλὴν Ἀσκληπιάδου. προδοσίαν yap είναι νενόμικε των στοιχείων ων ύπεθετο την αληθή περί των τ ο ιόντων ὁμολογίαν. εἰ γαρ ολως ενρεθείη τι φάρμακον ελκτικόν τοῦδέ τινος τον χνμού μόνον, κίνδυνος κρατείν δηλαδή τώ λόyφ το εν έκάστφ των σωμάτων είναι τινα δύναμιν έπισπαστικήν τής οικείας ποιὁτητος. διά τούτο κνήκον μεν και κόκκον τον κνίδιον και ιπποφαές ονχ ελκειν εκ του σώματος αλλά ποιειν το φλέyμa φησίν άνθος δὲ χαλκού καί λεπίδα και αυτόν τον κεκανμένον χαλκόν καί χαμαίδρνν καλ χαμαιλέοντα είς νδωρ άναλύειν τό σώμα καί τους νδερικονς υπό τούτων ον καθαιρομένονς όνί-νασθαι αλλά κενονμένονς συνανξόντων δηλαδή τό πάθος. εἰ yάp ον κενοί τό περιεχόμενον έν τ οΐς σώμασιν υδατώδες vypov ἀλΧ αυτό yεvvai τφ νοσήματι προστιμωρεΐται. και μέν yε και ή σκαμμωνία προς τφ μή κενούν εκ τον σώματος των ικτερικών τήν χολήν ἔτι και τό χρηστόν αίμα
43	χολήν εργαζόμενη || και σνντήκονσα τό σώμα και τηλικαντα κακά δρώσα και τό πάθος έπαύξονσα κατά γε τον Ἀσκληπιάδου λόγον.
Ὄμως εvapyώς όράται ποΧλονς ωφελούσα. ναί, φησίν, όνίνανται μέν, ἀλλ’ αντφ μόνφ τφ 1 2 3
1	The Empiricists, c/. Introduction, p. xiii.
2	His 6yKoi or molecules.
3	He does not say “organized” or “living” body; inanimate things were also thought to possess “ natures”; cf. p. 2, note 1.
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Nor is Hippocrates the only one who knows this to be so, whilst those who take experience alone as their starting-point1 know otherwise ; they, as well as all physicians who are engaged in the practice of medicine, are of this opinion. Asclepiades, however, is an exception; he would hold it a betrayal of his assumed “ elements ” 2 to confess the truth about such matters. For if a single drug were to be discovered which attracted such and such a humour only, there would obviously be danger of the opinion gaining ground that there*is in every body 3 a faculty which attracts its own particular quality. He therefore says that safflower,4 the Cnidian berry,5 and Hippophaes,6 do not draw phlegm from the body, but actually make it. Moreover, he holds that the flower and scales of bronze, and burnt bronze itself, and germander,7 and wild mastich8 dissolve the body into water, and that dropsical patients derive benefit from these substances, not because they are purged by them, but because they are rid of substances which actually help to increase the disease ; for, if the medicine does not evacuate 9 the dropsical fluid contained in the body, but generates it, it aggravates the condition further. Moreover, scam-mony, according to the Asclepiadean argument, not only fails to evacuate9 the bile from the bodies of jaundiced subjects, but actually turns the useful blood into bile, and dissolves the body ; in fact it does all manner of evil and increases the disease.
And yet this drug may be clearly seen to do good to numbers of people ! “ Yes,” says he, “ they derive
4	Carthamue tinctorius.	6 Daphne Gnidium.
• Euphorbia acanthothamnoe. 7 Teucrium chamaedrys.
8 Atraotylis gummifera. 9 On use of κ«νὅω c/. p. 98, note 1.
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λόγφ τῆς κενώσεως. και μην εἰ φλέγματος αγωγόν αὐτοῖς δοίης φάρμακον, ούκ όνήσονται. καν τοῦθ’ οὕτως εναργές ἐστιν, ὦστε καὶ ον από μόνης τῆς ἐμπειρίας όρμώμενοι γιγνώσκουσιν αυτό, καίτοι τοὑτοις γε τοῖς ἀνδράσιν αὐτὺ δὴ τοῦτ’ ἔστι φιλοσόφημα, τό μηδενὶ λἀγῳ πιστβύειν άλλα μόνοις τοῖς εναργώς φαινομΑνοις. ἐκεῖνοι μὲν οὖν σωφρονοΰσιν* Ἀσκληπιάδης δὲ παραπαίει ταῖς αἰσθήσεσιν ἡμᾶς ἀπιστεῖν κελεύων, ἔνθα τὺ φαν-νόμενον ανατρέπει σαφώς αύτοΰ τάς ύποθέσενς. καίτοι μακρφ y ἦν ἄμβινον οὐχ ὁμὁσε χωρειν τοις φαινομένοις ἀλλ’ ἐκείνοις άναθέσθαι τὺ παν.
Ἀρ’ οὖν ταύτα μόνον εναργώς μάχεται τοῖς Άσκληπιάδου δόγμασιν ή καν το θέρους μεν πλείονα κενοΰσθαν την ξανθήν χολήν υπό των αυτών φαρμάκων, χειμώνος δὲ τὺ φλέγμα, καν νεαννσκφ μεν πλείονα την χολήν, πρεσβύτη δὲ τὺ φλέγμα; φαίνεται || γδη έκαστον ελκειν την ούσαν, ούκ αυτό γεννάν την ούκ ούσαν. εν γούν έθελήσαις νεαννσκφ τινι των ισχνών καί θερμών ώρα θέρους μήτ άργώς βεβιωκότι μήτ εν πλησμονή φλέγματος αγωγόν δούναι φάρμακον, ὸλί-γιστον μεν καν μετά βίας πολλής εκκενώσεις τού χυμού, βλάψεις δ’ εσχάτως τον άνθρωπον έμπα-λιν δ’ εἰ χολαγωγόν δοίης, καν πάμπολυ κενώσεις καν βλάψεις ούδέν.
Ἀρ’ άπιστούμεν ετι τφ μή ούχ έκαστον των φαρμάκων επάγεσθαι τον οίκειον έαυτψ χυμόν; 1
1 Empiricist physicians.
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benefit certainly, but merely in proportion to the evacuation.” . . . But if you give these cases a drug which draws off phlegm they will not be benefited. This is so obvious that even those who make experience alone their starting-point1 are aware of it; and these people make it a cardinal point of their teaching to trust to no arguments, but only to what can be clearly seen; In this, then, they show good sense; whereas Asclepiades goes far astray in bidding us distrust our senses where obvious facts plainly overturn his hypotheses. Much better would it have been for him not to assail obvious facts, but rather to devote himself entirely to these.
Is it, theri, these facts only which are plainly irreconcilable with the views of Asclepiades? Is not also the fact that in summer yellow bile is evacuated in greater quantity by the same drugs, and in winter phlegm, and that in a young man more bile is evacuated, and in an old man more phlegm ? Obviously each drug attracts something which already exists, and does not generate something previously non-existent. Thus if you give in the summer season a drug which attracts phlegm to a young man of a lean and warm habit, who has lived neither idly nor too luxuriously, you will with great difficulty evacuate a very small quantity of this humour, and you will do the man the utmost harm. On the other hand, if you give him a cholagogue, you will produce an abundant evacuation and not injure him at all.
Do we still, then, disbelieve that each drug attracts that humour which is proper to it ?2 Possibly the
2 Note that drugs also have 41 natures ” ; cf. p. 66, note 3, and pp. 83-84.
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ίσως φήσουσιν οι αττ Ἀσκληπιάδου, μάλλον δ’ ούκ ίσως, ἀλλὰ πάντως ἀπιστεῖν ἐροῦσιν, ἵνα μὴ προδῶσι τα φίΧτατα.
XIV
Πάλιν οὖν καὶ ἡμεῖς ἐφ’ ὲτἐραν μεταβώμεν ἀδολεσ^ίαν οὐ γαρ επιτρέπουσιν οι σοφισταί των άξιων τι ζητημάτων προχειρίζεσθαι καίτοι παμπόΧΧων υπαρχόντων, ἀλλὰ κατατριβήν avay-κάζουσι τον χρόνον εἰς τὴν τῶν σοφισμάτων, ὧν προβάΧΧουσι, λύσιν.
Τίς οὖν ἡ άδοΧεσχία; ἡ ένδοξος αυτή καὶ 45 πολυθρύλητος λίθος ἡ τον σίδηρον || έπισπωμένη. τάχα yap αν αυτή ττοτὲ τὴν ψυχήν αυτών ἐπι-σπάσαιτο πιστεύειν εἶναί τινας ἐν εκάστω των σωμάτων ὲλκτικὰς τῶν οικείων ποιοτήτων δυνάμεις.
Επίκουρος μεν ουν καίτοι παραπΧησίοις Ἀσ-κΧηπιάδη στοιχείοις προς την φυσιοΧο^ίαν %ρὡ-μενος ὅμως όμoXoyείf προς μεν της ήρακΧείας Χίθου τον σίδηρον έΧκεσθαι, προς δὲ των ήλεκτρων τὰ κυρήβια καϊ πέφαται yε και την αΙτίαν ἀποδιδὁναι του φαινομένου, τὰς γὰρ άπορρεούσας άτόμους από τής Χίθου ταΐς άπορρεούσαις από του σιδήρου τοΐς σχήμασιν οικείας είναι φησιν, ώστε περιπΧέκεσθαι ραδίως. προσκρουούσας ουν αύτὰς τοῖς συyκpίμaσιv εκατέροις τής τε Χίθου καϊ του σιδήρου κάπειτ εις το μέσον άποπαΧ-Χομενας ούτως άΧΧήΧαις τε περιπΧέκεσθαι και 1
1 Pun here.	2 Lit. physiology, i.e. nature-lore, almost
our “Natural Philosophy” ; </. Introduction, p. xxvi.
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adherents of Asclepiades will assent to this—or rather, they will—not possibly, but certainly—declare that they disbelieve it, lest they should betray their darling prejudices.
XIV
Let us pass on, then, again to another piece of nonsense ; for the sophists do not allow one to engage in enquiries that are of any worth, albeit there are many such ; they compel one to spend one’s time in dissipating the fallacious arguments which they bring forward.
What, then, is this piece of nonsense ? It has to do with the famous and far-renowned stone which draws iron [the lodestone]. It might be thought that this would draw1 their minds to a belief that there are in all bodies certain faculties by which they attract their own proper qualities.
Now Epicurus, despite the fact that he employs in his Physics 2 elements similar to those of Asclepiades,3 yet allows that iron is attracted by the lodestone,4 and chaff by amber. He even tries to give the cause of the phenomenon. His view is that the atoms which flow from the stone are related in shape to those flowing from the iron, and so they become easily interlocked with one another; thus it is that, after colliding with each of the two compact masses (the stone and the iron) they then rebound into the middle and so become entangled with each other,
2 The ultimate particle of Epicurus was the ἄτομος or atom (lit. “ non-divisible ”), of Asclepiades, the oyicos or molecule.
Asclepiades took his atomic theory from Epicurus, and he again from Democritus; cf. p. 49, note 5.
4 Lit. Herculean stone.
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συνεπισπᾶσθαι τον σίδηρον. το μὲν ούν των υποθέσεων εἰς την αιτιολογίαν απίθανον άντικρυς δῆλον, ὅμως δ’ οὖν ομολογεί τὴν ολκήν. καὶ οὕτω γε καὶ κατὰ τὰ σώματα των ζφων φησϊ γίγνεσθαι τάς τ’ ἀναδὁσεις καὶ τὰς διακρίσεις των περιττωμάτων και τὰς τῶν καθαιρόντων φαρμάκων ένεργείας.
Ἀσκληπιάδης δὴ τὁ τε τῆς είρημένης αιτίας
46	απίθανον || ύπιδόμενος και μηδεμίαν άλλην ἐφ’ οϊς ὐπἐθετο στοιχείοις εξευρίσκων πιθανήν επί το μηδ’ ὅλως ελκεσθαι λέγειν υπο μηδενος μηδέν άναισχυντήσας έτράπετο, δέον, εἰ μήθ’ οἷς Επίκουρος εἷπεν ήρέσκετο μήτ άλλα βελτίω λέγειν είχεν, άποστήναι των υποθέσεων καλ την τε φύσιν είπεΐν τεχνικήν και τήν ουσίαν των ον των ένου-μένην τε προς έαυτήν αεί και άλλοιουμένην υπο των έαυτής μορίων εις άλληλα δρώντων τε και πασχόντων. εί γὰρ ταῦθ* ύπέθετο, χαλεπόν ούδέν ἡν τὴν τεχνικήν εκείνην φύσιν όμολογήσαι δυνάμεις εχειν επισπαστικήν μεν των οικείων, άπο-κριτικήν δε των άλλοτρίων. ον γάρ δι άλλο τί γ’ ἦν αυτή το τεχνική τ’ είναι και τού ζώου διασωστική και των νοσημάτων κριτική παρά το προσίεσθαι μεν καί φυλάττειν το οίκειον, άπο-κρίνειν δὲ τὺ άλλότριον.
Ἀλλί Ἀσκληπιάδης κάνταΰθα το μεν ακόλουθον ταϊς άρχαΐς αίς ύπέθετ ο συνεΐδεν, ου μήν τήν γε προς το φαινόμενου εναργώς ήδέσθη μάχην,
47	ἀλλ’ όμόσε || χωρει και περί τούτου πάσιν ούκ ίατροΐς μόνον ἀλλ’ ήδη και τοις άλλοις άνθρώποις 1
1 Lit. aetiology.	2 Anadosis ; cf. p. 62, note 1.
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and draw the iron after them. So far, then, as his hypotheses regarding causation1 go, he is perfectly unconvincing; nevertheless, he does grant that there is an attraction. Further, he says that it is on similar principles that there occur in the bodies of animals the dispersal of nutriment2 and the discharge of waste matters, as also the actions of cathartic drugs.
Asclepiades, however, who viewed with suspicion the incredible character of the cause mentioned, and who saw no other credible cause on the basis of his supposed elements, shamelessly had recourse to the statement that nothing is in any way attracted by anything else. Now, if he was dissatisfied with what Epicurus said, and had nothing better to say himself, he ought to have refrained from making hypotheses, and should have said that Nature is a constructive artist and that the substance of things is always tending towards unity and also towards alteration because its own parts act upon and are acted upon by one another.8 For, if he had assumed this, it would not have been difficult to allow that this constructive nature has powers which attract appropriate and expel alien matter. For in no other way could she be constructive, preservative of the animal, and eliminative of its diseases,4 unless it be allowed that she conserves what is appropriate and discharges what is foreign.
But in this matter, too, Asclepiades realized the logical sequence of the principles he had assumed ; he showed no scruples, however, in opposing plain fact; he joins issue in this matter also, not merely with all physicians, but with everyone else, and
1 cf. p. 45.	4 The vis conservatrix et medicatrix Naturae·
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48
οΰτε κρίσιν είναι τινα Xer/ων οὑθ’ ημέραν κρίσιμου ούθ’ ὅλως οὐδὲν ἐπὶ σωτηρία του ζώου πραγμα-τεύσασθαι την φύσιν. ἀεὶ yap το μεν άκόΧουθον φυΧάττειν βούΧεται, τὺ δ’ εvapyως φαινόμενου άνατρέπειν εμπαΧιν 'Έδτικούρφ. τιθείς γὰρ ἐκεῖνος ἀεὶ το φαινόμενου αιτίαν αυτού ψύχραν ἀποδίδωσι. τὰ γὰρ άττοπαΧΧόμενα σμικρά σώματα τῆς ἡρα-κΧείας Χίθου τοιούτοις έτεροις περιπΧέκεσθαι μο-ρίοις του σιδήρου κάπειτα διὰ τῆς περιπΧοκής ταυτής μηδαμού φαινομένης επισπάσθαι βαρειαν ούτως ουσίαν ούκ οιδ’ ὅπως ἄν τις πεισθείη. καὶ γὰρ εἰ τοῦτο συyχωpήσoμεv, το yε τῷ σιδήρῳ πάλιν ετερον προστεθέν τι συνάπτεσθαι τἡν αυτήν αιτίαν ούκέτι ττροσίεται.
Τί γὰρ ερούμεν; η δηλαδὴ τῶν άπορρεόντων τῆς Χίθου μορίων ένια μεν ττροσκρούσαντα τφ σιδηρφ παΚιν άποπάΧΧεσθαι καί ταύτα μέν είναι, δι’ ών κρεμάννυσθαι συμβαίνει τον σίδηρον, τὰ δ* εἰς αυτόν είσδυόμενα διὰ των || κενών πόρων δι-εξερχεσθαι τάχιστα κάπελα τῷ παρακείμενη σιδηρφ προσκρούοντα μητ εκείνον διαδύναι δυ-νασθαι, καίτοι τόν γε πλωτόν διαδύντα, παΧινδρο-μουντά δ’ αὖθις ἐπὶ τον πρότερον έτέρας αύθις εpyάζεσθaι ταῖς προτἐραις όμοιας περιπΧοκάς;
Ἐναργῶς γὰρ ενταύθα το Χηρώδες της αιτίας εXέyχετaι. ypaφεΐa yoύv οίδά ποτέ σιδηρά πέντε κατά το συνεχές άΧΧηΧοις συναφθέντα, τοῦ πρώτου μὲν μόνου της λίθου ψαύσαντος, εξ εκείνου 1
1 </. ρ. 61, note 3. The crme or resolution in fevers was observed to take place with a certain regularity; hence arose the doctrine of “critical days.”
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maintains that there is no such thing as a crisis, or critical day,1 and that Nature does absolutely nothing for the preservation of the animal. For his constant aim is to follow out logical consequences and to upset obvious fact, in this respect being opposed to Epicurus; for the latter always stated the observed fact, although he gives an ineffective explanation of it. For, that these small corpuscles belonging to the lodestone rebound, and become entangled with other similar particles of the iron, and that then, by means of this entanglement (which cannot be seen anywhere) such a heavy substance as iron is attracted—I fail to understand how anybody could believe this. Even if we admit this, the same principle will not explain the fact that, when the iron has another piece brought in contact with it, tliis becomes attached to it.
For what are we to say ? That, forsooth, some of the particles that flow from the lodestone collide with the iron and then rebound back, and that it is by these that the iron becomes suspended ? that others penetrate into it, and rapidly pass through it by way of its empty channels ? 2 that these then collide with the second piece of iron and are not able to penetrate it although they penetrated the first piece ? and that they then course back to the first piece, and produce entanglements like the former ones?
The hypothesis here becomes clearly refuted by its absurdity. As a matter of fact, I have seen five writing-stylets of iron attached to one another in a line, only the first one being in contact with the
2 These were hypothetical spaces or channels between t he atoms; cf. Introduction, p. xiv.
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δ’ εἰς τὰλλα τῆς δυνάμεως διαδοθβίσης* καὶ οὐκ ἔστιν εἰπεῖν, ώς, εἰ μὲν τῷ κάτω τού γραφείου πέρατι προσἀγοις ετερον, ἔχεταί τε καὶ συναπτε-ται καὶ κρέμαται το προσενεγθέν' εἰ δ’ άΧΧφ τινι μέρει των πλάγιων προσθειης, οὐ συνάπτεται. ττάντη γαρ ομοίως ἡ τῆς λίθου διαδίδοται δύναμις, εἰ μόνον άψαιτο κατά τι του πρώτου y ραφείου. καὶ μέντοι κάκ τούτου πάλιν εἰς τὺ δεύτερον ὅλον ἡ δύναμις άμα νοήματι διαρρεῖ κἀξ ἐκείνου πάλιν εἰς τὺ τρίτον ὅλον. εἰ δὴ νοήσαις σμικράν τινα λίθον ἡρακλείαν ἐν οἴκῳ τινι κρεμαμένην, εἶτ’ ἐν κύκΧψ ψαύοντα πάμπόΧΧα σιδήρια κάκείνων πάλιν ἔτερα κἀκείνων ἄλλα καὶ τοῦτ’ ἄχρι πλεί-49 ονος, άπαντα || δήπου πίμπΧασθαι δεῖ τὰ σιδήρια τῶν άπορρεόντων τής Χίθου σωμάτων. καὶ κινδυνεύει διαφορηθήναι το σμικρον εκείνο Χιθίδιον εἰς τὰς άπορροάς διαΧυθέν. καίτοι, καν εἰ μηδὲν παρακέοιτ αυτφ σιδήρων, εἰς τον ἀερα σκεδάννυ-ται, μάΧιστ εἰ καὶ θερμός ύπάργοι.
Ναί, φησί, σμικρά yhp αυτά χρὴ πάνυ νοεῖν, ώστε των εμφερομένων τῷ ἀέρι ψηyμάτωv τούτων δὴ των σμικροτάτων εκείνων ενια μυριοστόν είναι μέρος, εἶτ’ ἐξ οὕτω σ μικρών τολμάτε Xέyειv κρεμάννυσθαι βάρη τηΧικαύτα σιδήρου; εἰ γαρ έκαστον αυτών μυριοστόν εστι μέρος των εν τῷ ι ἀέρι φερομένων φηγγμάτων, πηΧίκον χρη νοήσαι το πέρας αυτών τό αγκιστροειδές, ᾤ περιπΧέκεται προς άΧΧηΧα; πάντως γάρ δήπου τούτο σμικρο-τατόν εστιν οΧου του ψήyματος. 1
1 He means the specific drawing power or faculty of the ledestone.	2 c/. our modern ‘‘Tedium-emanations.”
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lodestone, and the power1 being transmitted through it to the others. Moreover, it cannot be said that if you bring a second stylet into contact with the lower end of the first, it becomes held, attached, and suspended, whereas, if you apply it to any other part of the side it does not become attached. For the power of the lodestone is distributed in all directions; it merely needs to be in contact with the first stylet at any point; from this stylet again the power flows, as quick as a thought, all through the second, and from that again to the third. Now, if you imagine a small lodestone hanging in a house, and in contact with it all round a large number of pieces of iron, from them again others, from these others, and so on,—all these pieces of iron must surely become filled with the corpuscles which emanate from the stone ; therefore, this first little stone is likely to become dissipated by disintegrating into these emanations.2 Further, even if there be no iron in contact with it, it still disperses into the air, particularly if this be also warm.
“ Yes,” says Epicurus, “but these corpuscles must be looked on as exceedingly small, so that some of them are a ten-thousandth part: of the size of the very smallest particles carried in the air.” Then do you venture to say that so great a weight of iron can be suspended by such small bodies ? if each of them is a ten-thousandth part as large as the dust particles which are borne in the atmosphere, how big must we suppose the hook-like extremities by which they interlock with each other8 to be? For of course this is quite the smallest portion of the whole particle.
* cf. Ehrlich’s hypothesis of “receptors” in explanation of the “affinities ” of animal cells.
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Εἶτα μικρόν μικρφ, κινοὑμενον κινουμἐνῳ περι-πλακὲν οὐκ εὐθὺς ἀποπάλλεται. καὶ γαρ δὴ καὶ ἄλλ* ἄττα πάντως αύτοΐς, τά μεν άνωθεν, τὰ δὲ κάτωθεν, και τά μεν έμπροσθεν, τά ὃ’ όπισθεν, τὰ δ’ ἐκ των δεξιών, τὰ δ’ ἐκ των αριστερών ||
50	εκρηγνύριενα σείει τε και βράττει kcu μένειν ούκ εα. και μεντοι και πολλὰ χρὴ νοεΐν εξ ανάγκης έκαστον εκείνων των σμικρων σωμάτων έχειν αγκιστρωτή πέρατα. δι’ ὲνὺς μὲν γὰρ ἀλλήλοις συνάπτεται, δι’ ετέρου δ’ ὲνὺς του μὲν ὺπερκει-μένου τη Χίθφ, τον δ’ υποκειμένου τφ σιΖήρφ. εἰ 7ἀγ ἄνω μὲν εξαφθείη τής Χίθου, κάτω δὲ τῷ σιδήρφ μὴ συμπΧακείη, πΧέον οὐδέν. ώστε τοῦ μὲν υπερκειμένου το άνω μέρος εκκρέριασθαι χρή τής Χίθου, τού δ’ υποκειμένου τφ κάτω πέρατι συνήφθαι τον σίδηρον, επεί δὲ κάκ των πΧαγίων ἀλλήλοις περιπΧέκεται, πάντως που κάντανθα εχει τά άγκιστρα. καί μέμνησό μοι προ πάντων, όπως οντα σμικρά τάς τοιαύτας και τοσαύτας αποφύσεις έχει. καϊ τούτου μάλλον έτι, πως, ϊνα το δεύτερον σιΒήριον συναφθή τφ πρώτω καί τφ Ζεντέρφ το τρίτον κάκείνφ το τέταρτον, άμα μὲν Ζιεξέρχεσθαι χρή τούς πόρους ταυτί τά σμικρά καϊ ληρώδη ψήγματα, άρια δ’ άποπάΧΧεσθαι τού
51	μετ’ αυτό || τεταγμένου, καίτοι κατά παν όμοιου την φύσιν ύπάρχοντος.
Οὐδὲ γάρ ή τοιαύτη πάΧιν ύπόθεσις άτολμος, ἀλλ’, εί χρή τάΧηθΙς είπειν, ριακρφ των έμπροσθεν άναισχυντοτέρα, πέντε σιδηρίων ὁμοίων άΧΧή-
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Then, again, when a small body becomes entangled with another small body, or when a body in motion becomes entangled with another also in motion, they do not rebound at once. For, further, there will of course be others which break in upon them from above, from below, from front and rear, from right and left, and which shake and agitate them and never let them rest. Moreover, we must perforce suppose that each of these small bodies has a large number of these hook-like extremities. For by one it attaches itself to its neighbours, by another —the topmost one—to the lodestone, and by the bottom one to the iron. For if it were attached to the stone above and not interlocked with the iron below, this would be of no use.1 Thus, the upper part of the superior extremity must hang from the lode-stone, and the iron must be attached to the lower end of the inferior extremity; and, since they interlock with each other by their sides as well, they must, of course, have hooks there too. Keep in mind also, above everything, what small bodies these are which possess all these different kinds of outgrowths. Still more, remember how, in order that the second piece of iron may become attached to the first, the third to the second, and to that the fourth, these absurd little particles must both penetrate the passages in the first piece of iron and at the same time rebound from the piece coming next in the series, although this second piece is naturally in every way similar to the first.
Such an hypothesis, once again, is certainty not lacking in audacity ; in fact, to tell the truth, it is far more shameless than the previous ones; according
1 ».e. from the point of view of the theory.
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Χοις ἐφεξῆς τετ ay μενών διὰ του πρώτου διαδυό-μενα ραδίως τής Χιθου τὰ μόρια κατὰ το δεύτερον ἀποπάλλεσθαι καί μὴ διὰ τούτον κατὰ τον αυτόν τρόπον ίτοίμως διεξέρχεσθαι. καὶ μὴν έκατέρως ατοπον. εἰ μὲν γὰρ ἀποπάλλεται, πώς εἰς τὺ τρίτον ώκέως διεξέρχεται; εἰ δ* οὐκ ἀποπάλλεται, πώς κρεμάννυται τό δεύτερον ἐκ τοῦ πρώτον; την yap άπόπαΧσιν αυτός υπόθετο δημιουρηόν τής ὁλκῆς.
Ἀλλ’, ὅπερ ἔφην, εἰς άδοΧεσχίαν αναηκαιον έμπίπτειν, ἐπειδάν τις τοιοὑτοις ἀνδράσι διαλἐγη-ται. σύντομων ουν τινα καϊ κεφαΧαιώδη Xoyov είπών άπαΧΧάττεσθαι βούΧομαι. τοΐς Ἀσκλη-πιάδου yράμμασιν εἵ τις ἐπιμελως ὁμιλήσειε, τήν τε προς τὰς ὰρχὰς άκοΧουθίαν των τοιούτων δογμάτων ακριβώς &ν εκμάθοι καϊ την προς τα φαινόμενα μάχην. ό μεν οΰν Ἐπίκούρος τὰ 52 φαινόμενα φυΧάττειν βουΧόμένος ασχημονεί || φι-Χοτιμούμενος έπιδεικνύειν αυτά ταΐς άρχαΐς όμο-XoyovvTa· 6 8* Ἀσκληπιάδης τὺ μὲν άκόΧουθον ταΐς άρχαΐς φυΧάττει, τοῦ φαινομένου δ’ οὐδὲν αὐτῷ μεΧει. οστις οὖν βούΧεται την άτοπίαν iζεXέyχειv των ὺποθἐσεων, εἰ μὲν πρὺς Ἀσκλη-πιάδην ό Xόyoς αύτφ yiyvoiTo, τής π^ός τό φαινόμενον υπομίμνησκετω μάχης· εἰ δὲ πρὺς Επίκουρον, τῆς προς τὰς άρχας διαφωνίας, αί δ’ αΧΧαι σχεδόν αιρέσεις αι των όμοιων αρχών εχόμεναι τεΧέως άπέσβησαν, αΰται δ* ἔτι μόναι διαρκοΰσιν ούκ αηεννώς. καίτοι τα μὲν Ἀσ-κΧηπιάδου Μ ηνόδοτος ό εμπειρικός άφύκτως ἐξελἐγχει, την τε προς τὰ φαινόμενα μάχην ὺπο-μιμνήσκων αυτόν καλ την προς αΧΧηΧχι* τὰ δ’
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to it, when five similar pieces of iron are arranged in a line, the particles of the lodestone which easily traverse the first piece of iron rebound from the second, and do not pass readily through it in the same way. Indeed, it is nonsense, whichever alter-* native is adopted. For, if they do rebound, how then do they pass through into the third piece ? And if they do not rebound, how does the second piece become suspended to the first ? For Epicurus himself looked on the rebound as the active agent in attraction.
But, as I have said, one is driven to talk nonsense whenever one gets into discussion with such men. Having, therefore, given a concise and summary statement of the matter, I wish to be done with it. For if one diligently familiarizes oneself with the writings of Asclepiades, one will see clearly their logical dependence on his first principles, but also their disagreement with observed facts. Thus, Epicurus, in his desire to adhere to the facts, cuts an awkward figure by aspiring to show that these agree with his principles, whereas Asclepiades safeguards the sequence of principles, but pays no attention to the obvious fact. Whoever, therefore, wishes to expose the absurdity of their hypotheses, must, if the argument be in answer to Asclepiades, keep in mind his disagreement with observed fact; or if in answer to Epicurus, his discordance with his principles. Almost all the other sects depending on similar principles are now entirely extinct, while these alone maintain a respectable existence still. Yet the tenets of Asclepiades have been unanswerably confuted by Menodotus the Empiricist, who draws his attention to their opposition to phenomena and to each other;
δι
o
Digitized by Google
GALEN
’Επίκουρου πάλιν 6 Ἀσκληπιάδης εχόμενος αει τἣς ακολουθίας, ἦς ἐκεῖνος οὐ πάνυ τι φαίνεται φροντίζων.
Ἀλλ’ οἱ νυν άνθρωποι, πριν και ταύτας έκμαθεΐν τάς αιρέσεις καϊ τὰς ἄλλας τὰς βέλτίους κάπειτα χ^ρόνω πολλῷ κρΐναί τε καὶ βασανίσαι τὺ καθ’ εκάστην αυτών αληθές τε και ψευδός, οί μεν ιατρούς εαυτούς, οι δε φιλοσόφους 53 όνομάζουσι μηδέν είδότες. || ούδέν ούν θαυμαστόν επίσης τοις αληθέσι τὰ ψευδή τετιμήσθαι. δτφ yap &ν έκαστος πρώτφ περιτὐχῃ διδασκάλφ, τοιοΰτος εyέvετο, μή περιμεινας μηδέν ετι παρ άλλου μαθεΐν. ενιοι δ’ αυτών, εί και πλείοσιν εντύχοιεν, ἀλλ’ οΰτω y είσίν ασύνετοι τε καί βραόεΐς την διάνοιαν, ώστε και yεyηpaκ6τες οΰπω συνιάσιν ακολουθίαν λόyoυ. πάλαι δέ τούς τοιού-τους ἐπὶ τὰς βαναύσους άπέλυον τἑχνας. ἀλλὰ ταΰτα μεν ες δ τι τελευτήσει θεός οιΒεν.
Ἠμεῖς δ’ επειδή, καίτοι φεἀγοντες άvτιλέyειv τοις εν αύταις ταΐς άργαΐς ευθύς εσφαλμένοις, δμως ήvayκάσθημεv ὺπ’ αυτής τών πpayμάτων τής ακολουθίας είπεϊν τινα και διαλεχθήναι προς αυτούς, ετι καί τούτο προσθήσομεν τοις είρη-μένοις, ώς ου μόνον τα καθαίροντα φάρμακα πέφυκεν επισπάσθαι τάς οικείας ποιότητας αλλά και τὰ τούς σκόλοπας άvάyovτa καί τάς τών βελών ακίδας εις πολύ βάθος σαρκος έμπεπαρ-μενας ενίοτε. καϊ μεντοι και οσα τούς ιούς τών θηρίων ή τούς εμπeφapμayμένους τοις βέλεσιν άνέλκει, και ταΰτα την αυτήν ταις ήρακλείαις 64 λίθοις επι\\δείκνυται δύναμιν. ἔγαἀγ οὐν οίδά ποτέ καταπεπαρμένον εν ποδϊ νεανίσκου σκόλοπα τοις
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and, again, those of Epicurus have been confuted by Asclepiades, who adhered always to logical sequence, about which Epicurus evidently cares little.
Now people of the present day do not begin by getting a clear comprehension of these sects, as well as of the better ones, thereafter devoting a long time to judging and testing the true and false in each of them; despite their ignorance, they style themselves, some “physicians” and others “ philosophers.” No wonder, then, that they honour the false equally with the true. For everyone becomes like the first teacher that he comes across, without waiting to learn anything from anybody else. And there are some of them, who, even if they meet with more than one teacher, are yet so unintelligent and slow-witted that even by the time they have reached old age they are still incapable of understanding the steps of an argument. ... In the old days such people used to be set to menial tasks. . . . What will be the end of it God knows!
Now, we usually refrain from arguing with people whose principles are wrong from the outset. Still, having been compelled by the natural course of events to enter into some kind of a discussion with them, we must add this further to what was said— that it is not only cathartic drugs which naturally attract their special qualities,1 but also those which remove thorns and the points of arrows such as sometimes become deeply embedded in the flesh. Those drugs also which draw out animal poisons or poisons applied to arrows all show the same faculty as does the lodestone. Thus, I myself have seen a thorn which was embedded in a young man’s foot fail to
1	cf. p. 69, note 2.
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μὲν δακτύλοις ἔλκουσιν ἡμῖν βιαίως ουκ άκοΧου-θήσαντα, φαρμάκου δ’ ἐπιτεθὲντος ἀλὑπως τε καὶ διὰ ταχέων άνεΧθόντα. καίτοι και προς τοῦτὁ τινες avTiXeyovai φάσ κοντές, όταν ή φλεγμονή λυθῇ του μέρους, αυτόματόν εξιέναι τον σκοΧοπα προς οὐδενὺς ἀνελκὁμενον. ἀλλ* οὖτοί γε πρώτον μὲν ἀγνοεῖν έοίκασιν, ώς ἄλλα μἐν ἐστι ψλεγμονῆς, ἄλλα δὲ τῶν οΰτω καταπεπαρμένων ελκτικά φάρμακα· καίτοι y εἵπερ άφXεyμάvτων yevoμkvωv εζεκρίνετο τα παρά φύσιν, όσα φXεy-μονής ἐστι Χυτικά, ταύτ ευθύς αν ἦν κάκείνων έΧκτικά.
Δεύτερον δ’, δ καὶ μαΧΧον αν τις θαυμάσειεν, ώς ου μόνον ἄλλα μὲν τοὺς σκόλοπας, άΧΧα δὲ τοὺς ἰοὺς εξάyει φάρμακα, άΧΧα καί αυτών των τούς Ιούς έΧκόντων τα μεν τον τής εχίδνης, τα δὲ τον τῆς τpυyόvoς, τα δ’ αΧΧου τινος έπισπάται και σαφώς εστιν Ιδεΐν τοι? φαρμάκοις επικειμένους αυτούς.	ενταύθ' οὖν Ἐπίκουρον μὲν
55 επαινειν χρή τής προς || τὺ φαινόμενου αίδοϋς, μέμφεσθαι δὲ τον λὁγον τἣς αιτίας. δν γαρ ἡμεῖς ἕλκοντες τοῖς δακτὑλοις οὐκ ἀνηγάγομεν σκόΧοπα, τούτον ύπο των σμικρών εκείνων άνεΧ-κεσθαι ψηγμάτων, πώς οὐ παντάπασιν ατοπον είναι χρή νομίζειν;
Ἀρ’ ονν ήδη πεπείσμεθα των ον των έκάστω δύναμιν τιν ύπάρχειν, ἦ τὴν οίκείαν ἕλκει ποιότητα, το μεν μαΧΧον, τὺ δ* ήττον;
Ἠ καὶ τὺ των πυρών ετι παράδεημα προ- 1
1 That is to say, the two properties should go together in all cases—which they do not. 2 Trygon pastinaca.
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come out when we exerted forcible traction with our fingers, and yet come away painlessly and rapidly on the application of a medicament. Yet even to this some people will object, asserting that when the inflammation is dispersed from the part the thorn comes away of itself, without being pulled out by anything. But these people seem, in the first place, to be unaware that there are certain drugs for drawing out inflammation and different ones for drawing out embedded substances ; and surely if it was on the cessation of an inflammation that the abnormal matters were expelled, then all drugs which disperse inflammations ought, ipso facto, to possess the power of extracting these substances as well.1
And secondly, these people seem to be unaware of a still more surprising fact, namely, that not merely do certain medicaments draw out thorns and others poisons, but that of the latter there are some which attract the poison of the viper, others that of the sting-ray,2 and others that of some other animal; we can, in fact, plainly observe these poisons deposited on the medicaments. Here, then, we must praise Epicurus for the respect he shows towards obvious facts, but find fault with his views as to causation. For how can it be otherwise than extremely foolish to suppose that a thorn which we failed to remove by digital traction could be drawn out by these minute particles ?
Have we now, therefore, convinced ourselves that everything which exists 3 possesses a faculty by which it attracts its proper quality, and that some things do this more, and some less ?
Or shall we also furnish our argument with the
8 rf. p. 66, note 3.
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χειρισόμεθα τῷ λὁγῳ; φανήσοιηαι γὰρ οίμαι και τών γεωργών αυτών αμαθέστεροι περὶ τὴν φύσιν οί μηδὲν ὅλως ὑπὺ μηδβνὺς ελκεσθαι συyχωpoύvτες· ὼς eytoye πρώτον μὲν άκούσας το γιγνὁμενον εθαύμασα καὶ αὐτὸς ήβουλήθην αύτοπτης αυτόν καταστήναι. μετὰ ταΰτα Be, ώς καί τα τῆς πείρας ώμόλ6yει, τὴν αιτίαν σκοπούμενος εν παμπόλλφ χρὁνῳ κατὰ πάσας τάς αιρέσεις ουΒεμίαν άλλην εύρεΐν οίός τ’ ἦν οὐδ’ ἄχρι του πιθανού προϊοϋσαν άλλα κατα-ηέΚάστους τε και σαφώς εξελεγχομένας τάς ἄλλας άπάσας πλήν τῆς τὴν ολκήν πρεσβευούσης.
Ἕστι δὲ τὺ γιγνὁμενον τοιόνΒε. κατακομί-56 ζοντες οί παρ' ή μιν γεωργοί τούς || ἐκ τῶν ἀ^ῶν ττυρούς εις την πὁλιν εν άμάξαις τισίν, όταν ύφελέσθαι βουληθώσιν, ώστε μη φωραθήναι, κεράμι αττα πλήρωσαντες ΰΒατος μέσοις αύτοις ενιστάσιν. ἔλκοντες οὖν εκείνοι Βιά τού κεραμιου το vypov εις αυτούς ὅγκον μὲν καὶ βάρος προσκτώνται, κατάΒηλοι Β’ οὐ πάνυ γίγνονται τοῖς όρώσιν, εἰ μη τις προπεπυσμένος ήΒη περιεργὁ-τερον επισκοποΐτο. καίτοι y εί βουληθείης εν ήλίφ καταθείναι πάνυ θερμφ τ αυτόν ayyelov, ελάχιστου παντελώς εύρήσεις το Βαπανώμενον εφ’ εκάστης ημέρας. ούτως άρα και τής ηλιακής θερμασίας τής σφοΒράς ίσχυροτέραν οί πυροι Βυναμιν έχουσιν ελκειν εις ὲαυτοὺς τὴν πλησιά-ζουσαν υγρότητα, λήρος οὖν ενταύθα μάκρος ή προς το λεπτομερές φορά τού περιέχοντος ημάς άέρος και μάλισθ’ ὅταν ίκανώς ἦ θερμώς, 1
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illustration afforded by com ?1 For those who refuse to admit that anything is attracted by anything else, will, I imagine, be here proved more ignorant regarding Nature than the very peasants. When, for my own part, I first learned of what happens, I was surprised, and felt anxious to see it with my own eyes. Afterwards, when experience also had confirmed its truth, I sought long among the various sects for an explanation, and, with the exception of that which gave the first place to attraction, I could find none which even approached plausibility, all the others being ridiculous and obviously quite untenable.
What happens, then, is the following. When our peasants are bringing com from the country into the city in wagons, and wish to filch some away without being detected, they fill earthen jars with water and stand them among the corn; the corn then draws the moisture into itself through the jar and acquires additional bulk and weight, but the fact is never detected by the onlookers unless someone who knew about the trick before makes a more careful inspection. Yet, if you care to set down the same vessel in the very hot sun, you will find the daily loss to be very little indeed. Thus com has a greater power than extreme solar heat of drawing to itself the moisture in its neighbourhood.2 Thus the theory that the water is carried towards the rarefied part of the air surrounding us3 (particularly when that is distinctly warm) is utter nonsense ; for although it is
2	Specific attraction of the ‘‘proper” quality; cf. p. 85, note 3.
* Theory of evaporation insufficient to account for it. cf, p 104, note 1.
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πολὺ μὲν ὺπάρχοντος ἢ κατὰ τοὺς πυροὺς λεπτομερέστερου, δεχόμενου δ’ οὐδὲ τὺ δἑκατον μέρος τῆς εἰς ἐκείνους μεταλαμβανομένης ύypότητoς.
XV
Ἐπεὶ δ’ i καν ως ήδολεσχήσαμεν ούχ ἑκὁντες, ἀλλ’, ώς ἡ παροιμία φησί, μαινομένοις avay-57 κασθέντες συμ||μανἣναι, πάλιν ἐπὶ τὴν τῶν ούρων έπανέλθωμεν διάκρισιν, ἐν ἦ των μὲν Ἀσκλη-πιάδου λήρων επιλαθώμεθα, μετὰ δὲ των πεπεισμένων διηθεῖσθαι τὰ οὖρα διὰ τών νεφρών, τις 6 τρόπος τής ίvεpyείaς ἐστίν, επισκεψώμεθα· πάντως yap ή ἐξ αυτών ἐπὶ τοὺς νεφροὺς φέρεται τα ουρά τούτο βέλτιον είναι νομίζοντα, καθάπερ ημείς, όπόταν εις τὴν ayopav άπίωμεν ή, εΐ τοῦτ’ αδύνατον, ετερόν τι χρή τῆς φοράς αυτών εζευρείν αίτιον. τί δὴ τοῦτ’ ἔστιν; εἰ γὰρ μὴ τοῖς νεφροΐς δώσομέν τινα δύναμιν ελκτικήν τής τοιαύτης ποιότητος, ώς 'Ιπποκράτης ενόμιζεν, ούδέν έτερον έξευρήσομεν. ὅτι μὲν γἀγ ἦτοι τούτους ελκειν αυτό προσήκεν fj τάς φλέβας πέμπειν, εϊπερ yε μὴ ἐξ ὲαυτοῦ φέρεται, παντί που δήλον. ἀλλ’ εἰ μὲν αἱ φλέβες περιστελλόμεναι προωθοιεν, ούκ εκείνο μόνον, άλλα συν αὐτῷ καὶ τὺ πᾶν αἷμα τὺ περιεχόμενον εν έαυταις εις τούς νεφρούς εκ-θλίψουσιν εἰ δὲ τοῦτ’ αδύνατον, ώς δείξομεν, λείπεται τούς νεφρούς ελκειν.
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much more rarefied there than it is amongst the com, yet it does not take up a tenth part of the moisture which the corn does.
XV
Since, then, we have talked sufficient nonsense— not willingly, but because we were forced, as the proverb says, “ to behave madly among madmen ”— let us return again to the subject of urinary secretion. Here let us forget the absurdities of Asclepiades, and, in company with those who are persuaded that the urine does pass through the kidneys, let us consider what is the character of this function. For, most assuredly, either the urine is conveyed by its own motion to the kidneys, considering this the better course (as do we when we go off to market!*), or, if this be impossible, then some other reason for its conveyance must be found. What, then, is this ? If we are not going to grant the kidneys a faculty for attracting this particular quality,2 as Hippocrates held, we shall discover no other reason. For, surely everyone sees that either the kidneys must attract the urine, or the veins must propel it—if, that is, it does not move of itself. But if the veins did exert a propulsive action when they contract, they would squeeze out into the kidneys not merely the urine, but along with it the whole of the blood which they contain.8 And if this is impossible, as we shall show, the remaining explanation is that the kidneys do exert traction.
1	Playful suggestion of free-will in the urine.
2	Specific attraction, cf. p. 87, note 2.
3	i.e. there would be no selective action.
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Πώς οὖν αδύνατον τοῦτο; των νεφρών ή θέσις αντιβαίνει, ον ycip δὴ οΰτω y νπόκεινται τῇ
58	κοίΧη φΧεβι II καθάπερ τοΐς εξ εγκεφάλου ττεριττώμασιν ἕν τε τῇ ρινί και κατὰ την υπερώαν οι τοΐς ήθμοΐς όμοιοι πόροι, ἀλλ’ εκατέρωθεν αυτή παράκεινται. και μην, εἵπερ ομοίως τοΐς ήθμοΐς όσον αν ή Χεπτότερον και τεΧέως όρρώδες, τούτο μεν ετοίμως διαπέμπονσι, τὺ δὲ παχύτερου άπoστέyoυσιv, απαν έπ’ αυτούς ίέναι χρή τὺ αἷμα τὺ περιεχόμενον εν τῇ κοίΧη φΧεβι, καθάπερ εις τοὺς τρυγητούς ὁ πᾶς οίνος εμβάΧΧεται. καί μέν γε καὶ τὺ τον yάXaκτoς τον τνρουμένον παράδενγμα σαφώς αν, ο βούΧομαι Xiy ειν, ενδείξαιτο. καὶ γἀθ καί το^τ° πό1' εμβΧηθέν εις τούς ταΧάρονς ού παν διηθείται, ἀλλ’ όσον μεν αν ή Χεπτότερον τής εύρύτητος των πλοκάμων, εις το κάταντες φέρεται καί τούτο μέν όρρος επονομάζεται· το Χοιπον δὲ τὺ παχύ το μεΧΧον εσεσθαι τυρός, ώς αν ον παραδεχόμενων αύτο των εν τοΐς ταΧάροις πόρων, ού διεκπίπτει κάτω, καί τοίνυν, εϊπερ οΰτω μέΧΧει διηθεΐσθαι των νεφρών ό τον αίματος ορρός, απαν επ' αυτούς ήκειν χρή το αϊμα καί μὴ τὺ μέν ναι, το
δ’ ou.J|
59	Πώς ούν εχει το φαινόμενου εκ τής ανατομής;
Τὺ μέν ετερον μέρος τής κοίΧης άνω προς την
καρδίαν άναφέρεται, το Χοιπον S' επιβαίνει τῇ ράχει καθ' όΧης αυτής ίκτεινόμενον άχρι των σκεΧών, ώστε τὺ μέν ετερον οὐδ* έyyύς άφικνεΐται
1 Nasal mucus was supposed to be the non-utilizable part of the nutriment conveyed to the brain, cf. p. 214, note 3.
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And how is propulsion by the veins impossible ? The situation of the kidneys is against it. They do not occupy a position beneath the hollow vein [vena cava] as does the sieve-like [ethmoid] passage in the nose and palate in relation to the surplus matter from the brain;1 they are situated on both sides of it. Besides, if the kidneys are like sieves, and readily let the thinner serous [whey-like] portion through, and keep out the thicker portion, then the whole of the blood contained in the vena cava must go to them, just as the whole of the wine is thrown into the filters. Further, the example of milk being made into cheese will show clearly what I mean. For this, too, although it is all thrown into the wicker strainers, does not all percolate through; such part of it as is too fine in proportion to the width of the meshes passes downwards, and this is called whey [serum]; the remaining thick portion which is destined to become cheese cannot get down, since the pores of the strainers will not admit it. Thus it is that, if the blood-serum has similarly to percolate through the kidneys, the whole of the blood must come to them, hnd not merely one part of it.
What, then, is the appearance as found on dissection ?
One division of the vena cava is carried upwards 2 to the heart, and the other mounts upon the spine and extends along its whole length as far as the legs ; thus one division does not even come near the
2 He means from its origin in the liver [i.e. in the three hepatio veins). His idea was that the upper division took nutriment to heart, lungs, head, etc., and the lower division to lower part of body. On the relation of right auricle to vena cava and right ventricle, cf. p. 321, notes 4 and 5.
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τῶν νεφρών, το λοιπον δὲ πλησιάζει μἑν, ον μην εἰς αυτούς ye καταφύεται. ἐχρῆν δ’, εἵπερ ἔμελλεν ώς δι’ ηθμών αυτών καθαρθήσεσθαι το αΐμα, παν ἐμπίπτειν εἰς αυτούς κἄπειτα κάτω μὲν φέρεσθαι τὺ λεπτόν, ἵσχεσθαι δ’ ἄνω τὺ παχύ, νυνί δ’ οὐχ όντως ἔχει· πλάyιoι yap εκατέρωθεν τῆς κοίλης φλεβος οι νεφροὶ κεϊνται. ούκονν ως ηθμοί διηθούσι, πεμπούσης μὲν εκείνης, αυτοί δ* ούΒεμίαν εισφερόμενοι δύναμιν, ἀλλ’ ελκουσι δηλονότι· τούτο yap ετι λείπεται.
Πώς οὖν ελκουσιν; εί μεν, ως Ἐπίκουρος οϊεται τας όλκάς άπάσας yiyνεσθαι κατά τάς των ατόμων άποπάλσεις τε και περιπλοκάς, άμεινον ἦν ὅντως είπειν αυτούς μηδ’ ελκειν ὅλως· πολύ yap αν οΰτω ye των επί τής ηράκλειας λίθου 60 μικρφ πρόσθεν είρη\\μένων ό λόyoς εξεταζόμενος εύρεθείη γελοιότερος* ἀλλ’ ώς Τπποκράτης ήβού-λετο. λεχθήσεται δε σαφέστερον έπι προήκοντι τώ λόyφ. νυνϊ ykp ού τούτο πρόκειται δίδασκειν, ἀλλ’ ώς οΰτ άλλο τι δυνατόν είπειν αίτιον είναι τής των ούρων δφ,κρίσεως πλήν τής ολκής των νεφρών ούθ* οΰτω yiy νεσθαι την ολκήν, ώς οι μηδεμίαν οίκείαν διδόντες τῇ φύσει δύναμιν οϊονται yiy νεσθαι.
Τούτου yὰρ όμoλoyηθεντός, ώς εστιν ολως τις εν τοις ύπο φύσεως διοικουμενοις δύναμις ελκτική, ληρώδης νομίζοιτ αν ό περί άναδόσεως τροφής άλλο τι λέγειν επιχειρών. 1 2
1	We arrive at our belief by excluding other possibilities.
2	t.c. the mechanistic physicists, cf. pp. 45-47. a c/. p. 85, note 3.
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kidneys, while the other approaches them but is certainly not inserted into them. Now, if the blood were destined to be purified by them as if they were sieves, the whole of it would have to fall into them, the thin part being thereafter conveyed downwards, and the thick part retained above. But, as a matter of fact, this is not so. For the kidneys lie on either side of the vena cava. They therefore do not act like sieves, filtering fluid sent to them by the vena cava, and themselves contributing no force. They obviously exert traction ; for this is the only remaining alternative.
How, then, do they exert this traction ? If, as Epicurus thinks, all attraction takes place by virtue of the rebounds and entanglements of atoms, it would be certainly better to maintain that the kidneys have no attractive action at all; for his theory, when examined, would be found as it stands to be much more ridiculous even than the theory of the lodestone, mentioned a little while ago. Attraction occurs in the way that Hippocrates laid down ; this will be stated more clearly as the discussion proceeds ; for the present our task is not to demonstrate this, but to point out that no other cause of the secretion of urine can be given except that of attraction by the kidneys,1 and that this attraction does not take place in the way imagined by people who do not allow Nature a faculty of her own.2
For if it be granted that there is any attractive faculty at all in those things which are governed by Nature,8 a person who attempted to say anything else about the absorption of nutriment4 would be considered a fool.
4	The subject of anadosis is taken up in the next chapter. cf. also p. 62, note 1.
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XVI
Ἐρασίστρατος δ’ ούκ οἶδ’ όπως ἐτέραις μἑν τισι δὁξαις εὐήθεσιν ἀντεῖπε ὃιὰ μακρών, ύπερεβη δὲ τελἐως τὴν 'Ιπποκράτους, οὐδ’ ἄχρι τοῦ μνημονευ-σαι μόνον αὐτῆς, ώς ἐν τοῖς περὶ καταπόσεως ἐποίησεν, άξιώσας. ἐν ἐκείνοις μὲν γἀγ ἄχ/>* τ οσούτον φαίνεται μνημονεύων, ώς τουνομ είπεΐν τῆς ὁλκῆς μόνον ώδέ πως ορόφων*
" Ὀλκὴ μὲν οὖν τῆς κοιλίας ούδεμία φαίνεται 61 είναι ’· περὶ δὲ τῆς || άναδόσεως τον λὁγον ποιούμενος οὐδ’ άχρι συλλαβής μιας εμνημόνευσε τής 'λπποκρατείου δὁξης. καίτοι y επήρκεσεν αν ή μιν, εί και τ οντ ἔγραῆτε μόνον, ώς Ιπποκράτης είπών “ Σάρκες ολκοί και εκ κοιλίης και έξωθεν” ψεύδεται· οὑτε γαρ ἐκ τῆς κοιλίας ούτ έξωθεν ελκειν δύνανται. εί δε και ότι μήτρας αίτιώμένος άρρωστον αυχένα κακώς ειπεν “ Οὐ γαρ δύναται αύτέης ό στόμαχος είρύσαι τὴν γονήν,” ἡ εἰ καί τι τοιούτον άλλο ηράφειν ό Ἐρασίστρατος ήξίωσε, τότ αν και ημείς προς αυτόν απολογούμενοι εἵπομεν*
Ὀ 7ενναιε, μή ρητορικώς ημών κατάτρεχε χωρίς άποδείξεως, ἀλλ’ εἰπἑ τινα κατηηορίαν τοῦ δόγματος, ἵν* ἡ πεισθώμέν σοι ώς καλώς εξέλεγχοντι τον παλαιόν λὁγον ἢ μεταπείσωμεν 1
1 On Erasietratus v. Introd. p. xii. His view that the stomach exerts no Λοίζ·ἐ, or attraction, is dealt with more fully in Book III., chap. viii.
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Now, while Erasistratus1 for some reason replied at great length to certain other foolish doctrines, he entirely passed over the view held by Hippocrates, not even thinking it worth while to mention it, as he did in his work “ On Deglutition ”; in that work, as may be seen, he did go so far as at least to make mention of the word attraction, writing somewhat as follows:
“ Now, the stomach does not appear to exercise any attraction.” 1 But when he is dealing with ana-dosis he does not mention the Hippocratic view even to the extent of a single syllable. Yet we should have been satisfied if he had even merely written this : “ Hippocrates lies in saying ‘ The flesh 2 attracts both from the stomach and from without/ for it cannot attract either from the stomach or from without.” Or if he had thought it worth while to state that Hippocrates was wrong in criticizing the weakness of the neck of the uterus, “ seeing that the orifice of the uterus has no power of attracting semen/’ s or if he [Erasistratus] had thought proper to write any other similar opinion, then we in our turn would have defended ourselves in the following terms :
“ My good sir, do not run us down in this rhetorical fashion without some proof; state some definite objection to our view, in order that either you may convince us by a brilliant refutation of the ancient doctrine, or that, on the other hand, we may convert you from your ignorance.” Yet why do I
2	i.e, the tissues.	* c/. p. 291.
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ώς ἀγνοοῦντα.	κ αϊτοί τί λέγω ρητορικών; μη
yap, ἐπειδή τινες των ρητόρων, ὰ μάλιστ’ ἀδι/να-τούσι διαλὑεσθαι, ταῦτα διαγελάσαντες οὐδ* έπιχειρούσιν ἀντιλἀγειν, ἡδη που τοῦτο καὶ ἡμεῖς ἡγὡμεθ’ είναι τὺ ρητορικών το yap διὰ \oyov
62 πιθανού ἐστι τὺ || ρητορικών, τὺ δ* ἄνευ λἀγου βωριοΧοχικόν, οὐ ρητορικόν. ουκουν ούτε ρητορικών ου τε διαλεκτικώς άντεΐπεν ό Ἐρασίστρατος ἐν τῷ περὶ τῆς καταπόσεων λὁγῳ. τί γὰρ φησιν; “Ὀλκὴ μὲν οὖν τῆς κοιΧίαν ούΒεμία φαίνεται είναι.” πάΧιν ονν αντφ παρ ημών άντιμαρτυρών ό αυτόν Xoyov άντιπαραβαΧΧέσθω· περιστοΧη μεν ουν του στομάχου ούΒεμία φαίνεται είναι, και πών ου φαίνεται; τάχ* ἃν ἵσως εἵποι τις των ἀπ’ αύτοΐτ τὺ γαρ ἀεὶ των άνωθεν αυτού μερών συστελλόμενων ΒιαστεΧΧεσθαι τὰ κάτω πώς ούκ εστι την περιστοΧήν ενΒεικτικόν; αύθιν ούν ἡμεῖς, και πών ου φαίνεται, φήσομεν, ή την κοιΧίαν όΧκη; τό yap αει των κάτωθεν μερών τού στομάχου ΒιαστεΧΧομενών συστέλλεσθαι τὰ ανω πών ούκ εστι την οΧκήν ενΒεικτικόν; εί Βε σωφρονήσειε ποτέ καί γνοίη τό φαινόμ&νον τούτο μηδὲν μάΧΧον την ετεραν των Βοζών ύπάρχειν ενΒεικτικόν άΧΧ' άμφοτέρων είναι κοινόν, οὕτως &ν ήΒη Βείζαιμεν αύτώ την ορθήν οΒόν την τού άΧηθούν ευρέσεων.
Ἀλλὰ περί μὲν τῆς κοιΧίαν αύθιν. ἡ Βε την
63	τροφήν άνάΒοσιν οὐδὲν Βεΐται || τῆςπρὺς τό κενού-μενον άκοΧονθίαν απαξ yε την εΧκτικήν Βυνάμεων 96
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say “ rhetorical ” ? For we too are not to suppose that when certain rhetoricians pour ridicule upon that which they are quite incapable of refuting, without any attempt at argument, their words are really thereby constituted rhetoric. For rhetoric proceeds by persuasive reasoning; words without reasoning are buffoonery rather than rhetoric. Therefore, the reply of Erasistratus in his treatise “ On Deglutition ” was neither rhetoric nor logic. For what is it that he says ?	“ Now, the stomach does not appear
to exercise any traction.” Let us testify against him in return, and set our argument beside his in the same form. Now, there appears to he no peristalsis1 of the gullet. “ And how does this appear ? ” one of his adherents may perchance ask. “ For is it not indicative of peristalsis that always when the upper parts of the gullet contract the lower parts dilate ? ” Again, then, we say, “ And in what way does the attraction of the stomach not appear ? For is it not indicative of attraction that always when the lower parts of the gullet dilate the upper parts contract ? ” Now, if he would but be sensible and recognize that this phenomenon is not more indicative of the one than of the other view, but that it applies equally to both,2 we should then show him without further delay the proper way to the discovery of truth.
We will, however, speak about the stomach again. And the dispersal of nutriment [anadosis] need not make us have recourse to the theory regarding the
1 Peristalsis may be used here to translate Gk. peristole, meaning the contraction and dilation of muscle-fibres circularly round a lumen, cf. p. 263, note 2.
8 For a demonstration that this phenomenon is a conclusive proof neither of peristoU nor of real vital attraction, but is found even in dead bodies v. p. 267.
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ἐπὶ τῶν νεφρών ὼμολογημἐνης, ἢν καίτοι πάνυ σαφώς ἀληθῆ γιγνώσκων ύπάρχειν ὁ Ἐρασί-στρατος οὕτ’ εμνημόνευσεν οὕτ* ἀντεῖπεν οὕθ* ὅλως ἀπεφήνατο, τίν’ ἔχει δὁξαν ὺπὲρ της τῶν ούρων Βιακρίσεως,
Ἠ διὰ τί προειπών εὐθὺς κατ’ ἀρχὰς των καθ’ ὅλου λὁγων, ώς ὺπὲρ τῶν φυσικών ενεργειών ἐρεῖ, πρώτον τινες τ’ εἰσὶ καὶ πώς γίγνονται καὶ διὰ τίνων τόπων, ἐπὶ τῆς των ούρων Βιακρίσεως, οτι μεν διὰ νεφρών, άπεφήνατο, τό δ* ὅπως γίγνεται παρέλιπε; μάτην ονν ημάς καί περί τής πεψεως ἐδίδαξεν, όπως γίγνεται, και περί τής τον χοΧώ-Βους περιττώματος Βιακρίσεως κατατρίβει. ήρκει 7ὰρ είπειν κάνταύθα τά μόρια, Βι ών γίγνεται, τὺ δ’ ὅπως παραΧιπειν. ἀλλὰ περὶ μὲν εκείνων είχε λέγειν, οὐ μόνον δι* ών ορίγανων ἀλλὰ καὶ καθ’ οντινα γίγνεται τρόπον, ώσπερ οιμαι και περί τής άναΒόσεως· οὐ γὰρ ήρκεσεν είπειν αυτφ μόνον, οτι διὰ φΧεβών, ἀλλὰ καὶ πῶς ἐπεξῆλθεν, ὅτι τῇ 64 πρὸς II τὺ κενούμενον άκοΧουθία· περὶ δὲ των ούρων τής Βιακρίσεως, οτι μεν διὰ νεφρών γίγνε-ται, γράφει, το δ’ ὅπως ούκέτι προστίθησιν. οὐδὲ γὰρ οἶμαι τῇ προς τό κενούμενον άκοΧουθία ἦν είπειν· οὕτω γαρ ἃν οὐὅεὶς ὺπ’ ισχουρίας άπέθανεν οὐδἐποτε μὴ Βυναμένον πΧείονος επιρ- 1
1 This was Erasistratus’s favourite principle, known in Latin as the “horror vacui” and in English as ‘‘Nature’s abhorrence of a vacuum,” although these terms are not an exact translation of the Greek, rb κ*νούμ*νον probably means
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natural tendency Of vacuum- to jbocome refilled,1, when once we have granted the attractive faculty of the kidneys. Now, although Erasistratus knew that this faculty most certainly existed, he neither mentioned it nor denied it, nor did he make any statement as to his views on the secretion of urine.
Why did he give notice at the very beginning of his “General Principles” that he was going to speak about natural activities—firstly what they are, how they take place, and in what situations—and then, in the case of urinary secretion, declared that this took place through the kidneys, but left out its method of occurrence ? It must, then, have been for no purpose that he told us how digestion occurs, or spends time upon the secretion of biliary superfluities ;2 for in these cases also it would have been sufficient to have named the parts through which the function takes place, and to have omitted the method. On the contrary, in these cases lie was able to tell us not merely through what organs, but also in what way it occurs—as he also did, I think, in the case of anadosis; for he was not satisfied with saying that this took place through the veins, but he also considered fully the method, which he held to be from the tendency of a vacuum to become refilled. Concerning the secretion of urine, however, he writes that this occurs through the kidneys, but does not add in what way it occurs. I do not think he could say that this was from the tendency of matter to fill a vacuum,8 for, if this were so, nobody would have ever died of retention of urine, since no more can
the vacuum, not the matter evacuated, although Galen elsewhere uses κ*νόω in the latter (non-classical) sense, e.g. pp. 67, 215. Akolouthia is a following-%	'	" \ con-
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· . ώρἡναί ,7fjOT€' Jtcpa το χέύούμενον* άΧΧης γάρ αιτίας ρηδεμιᾶς προστεθείσης, ἀλλὰ μόνης τής προς το κενούμενον άκοΧουθίας ττοδηγούσης τὺ συνεχές, ούκ εκχωρεί πΧέον επιρρυήναί ποτέ τον κενουμένου. ἀλλ οὐδ’ άΧΧην τινα προσθεΐναι πιθανήν αιτίαν είχεν, ώς ἐπὶ τῆς ἀναδὁσεως τὴν εκθΧιψιν τής γαστρός. ἀλλ* αὓτη γ* ἐπὶ του κατὰ τὴν κοίΧην αίματος άπωΧώΧει τεΧεως, ον τφ μήκει μόνον τής άποστάσεως έκΧυθεϊσα, ἀλλὰ καὶ τῷ τὴν καρδίαν νπερκειμένην εξαρπάζειν αυτής σφοδρώς καθ' έκάστην διαστοΧήν ούκ oXiyov αίμα.
Μόνη δή τις ἔτι καὶ πάντων έρημος άπεΧείπεττο των σοφισμάτων εν τοις κάτω τής κοίΧης ἡ προς ||
65	τὺ κενούμενον άκοΧουθία, διά τε τους επί ταΐς ίσχονρίαις άποθνήσκοντας άποΧωΧεκυια την πιθανότητα και διὰ τὴν τῶν νεφρών θέσιν οὐδὲν ἦττον. εἰ μὲν γὰρ ὅπαν ἐπ* αυτούς ε<^έρετο το αίμα, δεόντως αν τις απαν εφασκεν αυτό καθαίρ-εσθαι. νυνί δε, ού <γάρ οΧον ἀλλὰ τοσουτον αυτόν μέρος, όσον αι μέχρι νεφρών δέχονται φΧέβες, επ' αυτούς έρχεται, μόνον εκείνο καθαρ-θήσεται. και το μὲν όρρώδες αυτόν καί λεπτόν οἷον δι’ ηθμών τινων των νεφρών διαδύσεται· το δ' αίματώδές τε καί παχύ κατά τάς φΧέβας νπο-μένον έμποδών στήσεται τψ κατόπιν επιρρέοντι. παΧινδρομεΐν ονν αύτο πρότερον επί την κοίΧην άναηκαιον καί κενάς ούτως έρηάζεσθαι τάς ἐπὶ τοὺς νεφρούς ίονσας φΧέβας, αι δεύτερον ούκέτι 1 2
1	Vital factor necessary over and above the mechanical.
2	cf. p. 119, note 2.	* pp. 91, 93.
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flow into a vacuum than has run out. For, if no other factor comes into operation1 save only this tendency by which a vacuum becomes refilled, no more could ever flow in than had been evacuated. Nor could he suggest any other plausible cause, such, for example, as the expression of nutriment by the stomach 2 which occurs in the process of anadosis ; this had been entirely disproved in the case of blood in the vena cava;8 it is excluded, not merely owing to the long distance, but also from the fact that the overlying heart, at each diastole, robs the vena cava by violence of a considerable quantity of blood.
In relation to the lower part of the vena cava4 there would still remain, solitary and abandoned, the specious theory concerning the filling of a vacuum. This, however, is deprived of plausibility by the fact that people die of retention of urine, and also, no less, by the situation of the kidneys. For, if the whole of the blood were carried to the kidneys, one might properly maintain that it all undergoes purification there. But, as a matter of fact, the whole of it does not go to them, but only so much as can be contained in the veins going to the kidneys ; 5 this portion only, therefore, will be purified. Further, the thin serous part of this will pass through the kidneys as if through a sieve, while the thick sanguineous portion remaining in the veins will obstruct the blood flowing in from behind; this will first, therefore, have to run back to the vena cava, and so to empty the veins going to the kidneys; these veins will no longer be able to
4	i.e. the part below the liver; cf. p. 91, note 2.
5	Renal veins.
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παρακομιοῦσιν επ’ αυτούς ακάθαρτον αίμα· κατ-ειληφὁτος γδη αύτας τού πρότερον πάροδος ούδεμία λἐλειπται. τίς οὖν ἡμῖν ἡ δύναμις ἀπά-ξει πάλιν ὸπίσω των νεφρών το καθαρόν alpha; τις δὲ τοῦτο μὲν διαδεξαμἐνη κελεύσει πάλιν προς τὺ κάτω μἐρος ἰἐναι τῆς κοίΧης, ετέρω δ’ άνωθεν
66	έπιφερομενφ προστάζει, πριν || επί χούς νεφρούς άπεΧθεΐν, μη φέρεσθαι κάτω;
Ύαύτ οὖν άπαντα συνιδών 6 Έρασίστρατος αποριών μεστὰ και μίαν μόνην δὁξαν εύπορον ευρών εν άπασι την τής όΧκής, ούτ άπορεισθαι βουΧόμενος ούτε την 'Ιπποκράτους εθεΧων Χεγειν άμεινον ύπεΧαβε σιωπητεον είναι περί τού τρόπου τής διακρίσεως.
Ἀλλ* εἰ κάκεΐνος εσίγησεν, ημείς ου σιωπήσο-μεν ϊσριεν γάρ, ως ούκ ἐνδἐχεται παρελθόντα την 'Ιπποκράτειον δόξαν, εἶθ' ετερόν τι περί νεφρών ενεργείας είπόντα μή ου καταγεΧαστον είναι παντάπασι. διά τούτ Ἐρασίστρατος μὲν εσιώπησεν, Ἀσκληπιάδης δ’ εψεύσατο παραπΧη-σίως οίκέταις ΧάΧοις μεν τά πρόσθεν τού βίου και ποΧΧά πόΧΧάκις εγκΧηματα διαΧυσαμενοις υπό περιττής πανουργίας, επ' αύτοφώρφ δε ποτέ κατειΧημμενοις, ειτ ούδεν εξευρίσκονσι σόφισμα καπειτ ενταύθα τού μεν αίδημονεστέρου σιωπών-τος, olov άποπΧηξία τινι κατειΧημμενου, τού δ’ άναισγυντοτερου κρύπτοντος μεν εθ’ υπό μάΧης το ζητούμενου, έξομνυμενου δε και μηδ’ εωρακέναι πώποτε φάσκοντος, οΰτω γαρ τοι και ό ΆσκΧη-
67	πιάδης || επιΧειπόντων αυτόν των τής πανουργίας σοφισμάτων και μήτε τής προς τό Χεπτομερες
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conduct a second quantity of unpurified blood to the kidneys—occupied as they are by the blood which had preceded, there is no passage left. What power have we, then, which will draw back the purified blood from the kidneys ? And what power, in the next place, will bid this blood retire to the lower part of the vena cava, and will enjoin on another quantity coming from above not to proceed downwards before turning off into the kidneys ?
Now Erasistratus realized that all these ideas were open to many objections, and he could only find one idea which held good in all respects—namely, that of attraction. Since, therefore, he did not wish either to get into difficulties or to mention the view of Hippocrates, he deemed it better to say nothing at all as to the manner in which secretion occurs.
But even if he kept silence, I am not going to do so. For I know that if one passes over the Hippocratic view and makes some other pronouncement about the function of the kidneys, one cannot fail to make oneself utterly ridiculous. It was for this reason that Erasistratus kept silence and Asclepiades lied; they are like slaves who have had plenty to say in the early part of their career, and have managed by excessive rascality to escape many and frequent accusations, but who, later, when caught in the act of thieving, cannot find any excuse; the more modest one then keeps silence, as though thunderstruck, whilst the more shameless continues to hide the missing article beneath his arm and denies on oath that he has ever seen it. For it was in this way also that Asclepiades, when all subtle excuses had failed him and there was no longer any room for nonsense about “ conveyance towards the
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φορᾶς έχούσης ἔτι χώραν ἐντανθοϊ ληρεῖσθαι μήθ’ ώς ὺπὺ τῶν νεφρών γεννᾶται τουτὶ τὺ περίττωμα, καθάπερ ὺπὺ τῶν ἐν ήττατι πόρων η χοΧη, δυνατόν ον είπόντα μὴ οὐ μἐγιστον ὸφλεῖν γέλ-ωτα, ἐξὁμνυταί τε καὶ ψεύδεται φανερώς, ον διήκειν λέγων ἐπὶ τοὺς νεφροὺς τὺ οὖρον ἀλλ’ ἀτμοειδῶς ευθύς εκ των κατά την κοίλην μερών εις την κύστιν άθροίζεσθαι.
Οὖτοι μὲν οὖν τοῖς επ’ αύτοφώρφ κατειλημμένοι? οἰκέταις ομοίως ἐκπλαγέντες ὁ μὲν εσιώπη-σεν, ὸ δ* ἀναισχύντως ψεύδεται.
XVII
Των δὲ νεωτέρων οσοι τοῖς τούτων όνόμασιν εαυτούς εσεμνυναν Ἐρασιστρατείους τε καὶ Ἀσ-κΧηπιαδείους επονόμασαν τες, ομοίως τοῖς ὺπὺ του βεΧτίστον Μένανδρου κατὰ τὰς κωμωδίας εἰσαγο-μενοις οίκέταις, Δάοις τε τισι και Γέταις, οὐδὲν ἡγουμἐνοις σφίσι πεπραχθαι ηενναιον, εἰ μὴ τρις εξαπατησειαν τον δεσπότην, οὕτω καὶ αυτοί κατα ποΧΧην σχοΧην αναίσχυντα σοφίσματα συνέθεσαν, οί μεν, ίνα μηδ’ ὅλως ἐξελεγχθείη ποτ’ || 68 Ἀσκληπιάδης ψευδόμενος, οί δ\ ΐνα κακώς εϊπω-σιν, α καΧώς εσιώπησεν Ἐρασίστρατος.
Ἀλλὰ των μὲν ’ΑσκΧηπιαδείων αΧις. οί δ* Ἐρασιστράτειοι λέγειν επιχειρούν τες, όπως οί νεφροι διηθονσι το ονρον, απαντα δρώσί τε και 1 2
1	ς/’. ρ. 87, note 3.
2	κοίλην : the usual reading is κοιλίαν, which would make
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rarefied part [of the air]/’1 and when it was impossible without incurring the greatest derision to say that this superfluity [i.e. the urine] is generated by the kidneys as is bile by the canals in the liver— he, then, I say, clearly lied when he swore that the urine does not reach the kidneys, and maintained that it passes, in the form of vapour, straight from the region of the vena cava,2 to collect in the bladder.
Like slaves, then, caught in the act of stealing, these two are quite bewildered, and while the one says nothing, the other indulges in shameless lying.
XVII
Now such of the younger men as have dignified themselves with the names of these two authorities by taking the appellations “ Erasistrateans ” or “ Asclepiadeans ” are like the Davi and Getae—the slaves introduced by the excellent Menander into his comedies. As these slaves held that they had done nothing fine unless they had cheated their master three times, so also the men I am discussing have taken their time over the construction of impudent sophisms, the one party striving to prevent the lies of Asclepiades from ever being refuted, and the other saying stupidly what Erasistratus had the sense to keep silence about.
But enough about the Asclepiadeans. The Erasistrateans, in attempting to say how the kidneys let the urine through, will do anything or suffer anything
it “from the region of the alimentary canal.” cf. p. 118, note 1.
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πάσχουσι καί παντοῖοι yiyvovrai πιθανόν εξευ-ρεῖν τι ζητούντες αϊτών ολκής μή δεὁμενον.
Οἱ μὲν δὴ πλησίον ’Ερασιστράτου τοῖς χρὁνοις yεvόμεvoι τα μὲν ἄνω τῶν νεφρών μόρια καθαρόν αίμα λαμβάνειν φασι, τψ δε βάρος εχειν τό υδατώδες περίττωμα βρίθειν τε και ύπορρεϊν κάτω· διηθούμενου ὃ’ ενταύθα κατά τούς νεφρούς αυτούς χρηστόν οΰτω γενὁμενον άπασι τοῖς κάτω των νεφρών επιπεμπεσθαι τὺ αἷμα.
Καὶ μέχρι 7ἔ τινος εὐδοκίμησεν ἦδε ἡ δόξα καὶ ήκμασε καί αληθής ενομίσθη· χρόνψ δ’ ύστερον καί αύτοϊς τοῖς Έρασιστρατείοις ύποπτος εφάνη καί τελευτώντες απίστησαν αυτής. αΐτεϊσθαι 7ὰρ ἐδὁκουν δὑο ταύτα μήτε συyχώρου μένα προς τινος ἀλλ’ οὐδ* άποδειχθήναι δυνάμενα, πρώτον μεν τό βάρος τής όρρώδους vypότητoς εν τῇ 69 κοίλη II φλεβί yεvvώμεvov, ώσπερ ούκ εξ αρχής ύπάρχον, όπότ εκ τής κοιλίας εις ήπαρ άνεφέρετο. τι δη ούν ούκ ευθύς εν εκείνοις τοῖς χωρίοις ύπερρει κάτω; πώς δ’ ἄν τῳ δόξειεν εύλόyως είρήσθαι συντελειν εις την άνάδοσιν ή υδατώδης ύypότηςi εϊπερ ούτως εστί βαρεία;
Δεύτερον δ’ ἄτοπον, ὅτι καν κάτω συyχωpηθή φέρεσθαι πάσα καί μή κατ άλλο χωρίον ή τήν κοίλην φλέβα, τινα τρόπον εις τούς νεφρούς εμπεσειται, χαλεπόν, μάλλον δ* αδύνατον είπειν, μήτ εν τοϊς κάτω μερεσι κείμενων αυτών τής φλεβός ἀλλ’ εκ τών πλayίωv μήτ εμφυομενης εις αυτούς τής κοίλης ἀλλ’ άπόφυσίν τινα μόνον
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or try any shift in order to find some plausible explanation which does not demand the principle of attraction.
Now those near the times of Erasistratus maintain that the parts above the kidneys receive pure blood, whilst the watery residue, being heavy, tends to run downwards; that this, after percolating through the kidneys themselves, is thus rendered serviceable, and is sent, as blood, to all the parts below the kidneys.
For a certain period at least this view also found favour and flourished, and was held to be true; after a time, however, it became suspect to the Erasi-strateans themselves, and at last they abandoned it. For apparently the following two points were assumed, neither of which is conceded by anyone, nor is even capable of being proved. The first is the heaviness of the serous fluid, which was said to be produced in the vena cava, and which did not exist, apparently, at the beginning, when this fluid was being carried up from the stomach to the liver. Why, then, did it not at once run downwards when it was in these situations ? And if the watery fluid is so heavy, what plausibility can anyone find in the statement that it assists in the process of ajiadosis ?
In the second place there is this absurdity, that even if it be agreed that all the watery fluid does fall downwards, and. only when it is in the vena cava,1 still it is difficult, or, rather, intpossible, to say through what means it is going to fall into the kidneys, seeing that these are not situated below, but on either side of the vena cava, and that the vena cava is not inserted into them, but merely sends a branch 2
1 Not at an earlier stage, when it is still on its way from the alimentary canal to the liver. 2 i.e. a renal vein.
107
Digitized by Google
GALEN
εἰς ἑκάτερον πεμπονσης, ώσπερ καὶ εἰς τὰλλα πάντα μόρια,
Τίς ουν ἡ διαδεξαμένη ταυτήν δὁξα κατα-γνωσθεΐσαν; ἐμοὶ μὲν ήλιθιωτέρα μακρφ φαίνεται τῆς προτέρας. ήκμασε δ’ οὖν καὶ αυτή ποτέ. φασϊ yap, el κατά τῆς γῆς εκχυθείη μεμιγμένον ekaiov ΰδατι, διάφορον εκάτερον οδόν βαδιεΐσθαι και ρυήσεσθαι το μεν τῇδε, τὺ δὲ τῇδε. θαυμαστόν οὖν οὐδὲν εἶναί φασιν, εἰ τὺ μὲν υδατώδες υγρόν
70	εἰς τοὺς νε||φροὺς ρεῖ, τὺ δ’ αίμα διά της κοίλης φέρεται >κάτω. κατέγνωσται ουν ήδη καί ήδε ή δόξα, διά τί γὰρ ἀπὺ τῆς κοίλης μυρίων εκπεφυκυιών φλεβών αίμα μεν εις τάς αλλας άπάσας, ἡ δ’ όρρώδης υγρό της εις τάς επί τούς νεφρούς φερομενας εκτρέπεται; του τ’ αὐτὺ τὺ ζητούμενου ούκ είρήκασιν, ἀλλὰ τὺ γιγνόμενον είπόντες μόνον οΧονται την αιτίαν άποδεδωκέναι.
Πάλιν οὖν, τὺ τρίτον τφ σωτήρι, τὴν χειριστήν άττασων δόξαν έξευρημένην νυν υπό Αύκου του Μακεδόνος, ευδοκιμούσαν δὲ διά τό καινόν ήδη λέγωμεν. άπεφήνατο γάρ δή ό Κύκος οντος, ώσπερ εξ άδυτου τινός χρησμόν άποφθεγγόμένος, περίττωμα τής των νεφρών θρεφεως είναι τό ούρον.	οτι μεν ουν αυτό τό πινόμενον άπαν
ούρον γίγνεται, πλήν εϊ τι μετά των διαχωρημάτων ύπήλθεν ή εΙ\f ιδρώτας άπεχώρησεν ή εις την άδηλον διαπνοήν, εναργώς ενδείκνυται τό πλήθος των καθ' εκάστην ημέραν ουρουμένων. εν χειμώνι δε μάλιστα μαθεΐν εστιν επί των αργούν των μέν, κωθωνιζομένων δε, και μάλιστ
71	εἰ λεπτός ό οίνος εΐη και πόριμος. ούρούσι || γάρ
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into each of them, as it also does into all the other parts.
What doctrine, then, took the place of this one when it was condemned ? One which to me seems far more foolish than the first, although it also flourished at one time. For they say, that if oil be mixed witli water and poured upon the ground, each will take a different route, the one flowing this way and the other that, and that, therefore, it is not surprising that the watery fluid runs into the kidneys, while the blood falls downwards along the vena cava. Now this doctrine also stands already condemned. For why, of the countless veins which spring from the vena cava, should blood flow into all the others, and the serous fluid be diverted to those going to the kidneys? They have not answered the question which was asked; they merely state what happens and imagine they have thereby assigned the reason.
Once again, then (the third cup to the Saviour I),1 let us now speak of the worst doctrine of all, lately invented by Lycus of Macedonia,2 but which is popular owing to its novelty. This Lycus, then, maintains, as though uttering an oracle from the inner sanctuary, that urine is residual matter from the nutrition of the kidneys!3 Now, the amount of urine passed every day shows clearly that it is the whole of the fluid drunk which becomes urine, except for that which comes away with the dejections or passes off as sweat or insensible perspiration. This is most easily recognized in winter in those who are doing no work but are carousing, especially if the wine be thin and diffusible;
1 In a toast, the third cup was drunk to Zeus S6ter (the Saviour).
*	An anatomist of the Alexandrian school.
*	cf. nasal mucus, p. 90, note 1.
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οὖτοι διὰ ταχέων ολίγον δεῖν, ὅσονπερ καὶ πίνουσιν. ὅτι δὲ καὶ ὁ Ἐρασίστρατος οὕτως ἐ7ίγνωσκεν, οί τὺ πρώτον άνεγνωκότες αυτόν σύγγραμμα των καθόλου λόγων ἐπίστανται. ὦσθ* ὁ Αύκος οὓτ’ αληθή φαίνεται λόγων ούτ’ Ἐρασι-στράτεια, δἣλον δ’ ώς οὐδ’ ΆσκληπιάΒεια, πολύ δὲ μάλλον οὐδ’ 'Ιπποκράτεια. λευκῷ τοίνυν κατά την παροιμίαν εοικε κόρακι μήτ αὐτοῖς τοῖς κόρα-ξιν άναμιχθήναι δυναμένφ διὰ τὴν χρόαν μήτε ταῖς περιστεραις διὰ τὺ μέγεθος, άλλ ούτι που τούτου γ* ενεκα παροπτεος· ἵσως γἀθ Tb λἐγει θαυμαστόν, δ μηδεὶς τῶν έμπροσθεν εγνω.
Τὺ μὲν οὖν άπαντα τά τρεφόμενα μόρια ποιεΐν τι περίττωμα συγχωρούμενον, το δὲ τοὺς νεφρούς μόνους, ούτω σμικρά σώματα, χόας ολους τέτ-ταρας ή και πλείους ϊσχειν ενίοτε περιττώματος ούθ’ ὁμολογούμενον οὑτε λόγον εχον τὺ γδη έκαστου των μυειζόνων σπλάγχνων περίττωμα πλείον άναγκαϊον ύπάρχειν. olov αύτίκα το τού πνεύμονος, εϊπερ άνάλογον τῷ μεγεθει τού 72 σπλάγχνου γίγνοιτο, πολλαπλά||σιον ἔσται δή-που τοῦ κατὰ τοὺς νεφρούς, ωσθ’ ὅλος μὲν ὁ θώραξ έμπλησθήσεται, πνιγήσεται δ* αύτίκα το ξφον. ἀλλ’ εἰ ἴσον φήσει τις γίγνεσθαι το καθ' έκαστον των άλλων μορίων περίττωμα, διὰ ποιων κύστεων εκκρίνεται; ει γαρ οι νεφροϊ τοῖς κωθω-νιζομένοις τρεις ή τετταρας ενίοτε χόας ποιούσι περιττώματος, έκαστου των άλλων σπλάγχνων πολλω πλείους εσονται και πίθου τινος οΰτω μεγίστου Βεήσει τού Βεξομένου τά πάντων περιτ- 1
1 “ Sur Γ Ensemble des Choses” (Dareniberg).
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these people rapidly pass almost the same quantity as they drink. And that even Erasistratus was aware of this is known to those who have read the first book of his " General Principles.” 1 Thus Lycus is speaking neither good Erasistratism, nor good Asclepiadism, far less good Hippocratism. He is, therefore, as the saying is, like a white crow, which cannot mix with the genuine crows owing to its colour, nor with the pigeons owing to its size. For all this, however, he is not to be disregarded; he may, perhaps, be stating some wonderful truth, unknown to any of liis predecessors.
Now it is agreed that all parts which are undergoing nutrition produce a certain amount of residue, but it is neither agreed nor is it likely, that the kidneys alone, small bodies as they are, could hold four whole congii,2 and sometimes even more, of residual matter. For this surplus must necessarily be greater in quantity in each of the larger viscera; thus, for example, that of the lung, if it corresponds in amount to the size of the viscus, will obviously be many times more than that in the kidneys, and thus the whole of the thorax will become filled, and the animal will be at once suffocated. But if it be said that the residual matter is equal in amount in each of the other parts, where are the bladders, one may ask, through which it is excreted ? For, if the kidneys produce in drinkers three and sometimes four congii of superfluous matter, that of each of the other viscera will be much more, and thus an enormous barrel will be needed to contain the waste products of them all.
* About twelve quarts. This is about five times as much ae the average daily excretion, and could only be passed if a very large amount of wine were dnink.
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τὡματα. καίτοι πολλάκις, ὅσον επιε τις, ολίγου δεῖν οὑρησεν άπαν, ώς &ν επί τούς νεφρούς φερο-μενού του πόματος ὅπαντος.
Ἕοικεν οὖν ὸ τὺ τρίτον εξαπατάν οντος οὺδὲν ' άνύειν άλλ* εύθὺς γεγονέναι κατάφωρος καί μἐνειν ἔτι τὺ εξ αρχής άπορον Ἐρασιστράτῳ τε καὶ τοῖς ἄλλοις άπασι πλὴν Τπποκρατους. διατρίβω δ’ ἑκὼν ἐν τῷ τὁπῳ σαφώς είδώς, ore μηδέν είπεΐν εχει μηδεϊς ἄλλος περὶ τῆς τῶν νεφρών ενεργείας, ἀλλ’ αναγκαίου ἢ τῶν μαγείρων αμαθέστερους φαίνεσθαι μηδ’ ὅτι διηθείται δι αυτών το ουρον 73 όμολογοΰντας ἢ || τοῦτο συγχώρησαντας μηδέν ετ εχειν εἰπεῖν έτερον αίτιον τής διακρίσεως πλὴν τῆς ολκής.
Ἀλλ* εἰ μὴ των ουρών ή φορά τῇ προς τὺ κενούμενον ακολουθία γίγνεται, δήλον, ώς ούδ’ ἡ τοῦ αίματος οὐδ’ ἡ τῆς χολής ή είπερ εκείνων κα\ τούτου· πάντα γάρ ωσαύτως αναγκαίου επιτε-λείσθαι και κατ αυτόν τον Έρασίστρατον.
Είμήσεται δ’ επί πλέον υπέρ αυτών εν τῷ μετά ταύτα γράμματι.
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Yet one often urinates practically the same quantity as one has drunk, which would show that the whole of what one drinks goes to the kidneys.
Thus the author of this third piece of trickery would appear to have achieved nothing, but to have been at once detected, and there still remains the original difficulty which was insoluble by Erasistratus and by all others except Hippocrates. I dwell purposely on this topic, knowing well that nobody else has anything to say about the function of the kidneys, but that either we must prove more foolish than the very butchers1 if we do not agree that the urine passes through the kidneys; or, if one acknowledges this, that then one cannot possibly give any other reason for the secretion than the principle of attraction.
Now, if the movement of urine does not depend on the tendency of a vacuum to become refilled,2 it is clear that neither does that of the blood nor that of the bile; or if that of these latter does so, then so also does that of the former. For they must all be accomplished in one and the same way, even according to Erasistratus himself.
This matter, however, will be discussed more fully in the book following this.
1 cf. p. 51.	2 Horror vacui. Note analogical reasoning ;
cf. p. 289, note 1.
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74	Ὄτι μὲν οὖν άναγκαΐόν ἐστιν οὐκ Έρασι-στράτφ μόνον ἀλλὰ καὶ τοῖς άλλοις άπασιν, οσοι μελλουσι περὶ διακρίσεως ούρων ἐρεῖν τι χρηστόν, όμολογήσαι δύναμίν τιν’ ὺπάρχειν τοῖς νεφροῖς ἔλκουσαν εἰς ὲαυτοὺς ποιότητα τοιαύτην, οἵα ἐν τοῖς οὕροις ἐστί, διὰ τοῦ πρὁσθεν ἐπιδέ-δεικται γράμματος, άναμιμνησκόντων άμ αύτω καὶ τοῦθ’ ἡμων, ώς οὐκ ἄλλως μὲν εἰς τὴν κύστιν φερεται τὰ οὖρα διὰ των νεφρών, ἄλλως δ’ εἰς άπαντα του ζφου τὰ μόρια το αίμα, κατ άλλον Si τινα τοόπον ή ξανθή χολή διακρίνβται. δειχ-
75	θεἴσης ἐναργῶς ἐφ’ ὲνὺς || ούτινοσοΰν οργάνου τής ελκτικής τε καί επισπαστικής ονομαζόμενης Βυνάμεως οὐδὲν ἔτι χαλεπόν ἐπὶ τὰ λοιπά μετά-φέρειν αυτήν ου γάρ δὴ τοῖς μὲν νεφροϊς ή φύσις εΒωκε τινα τοιαύτην Βύναμιν, οὐ^ὶ ὃέ γε καὶ τοῖς τὺ χολώδες υγρόν ελκουσιν άηγειοις οὐδὲ τούτοις μἑν, ούκετι δὲ καὶ των άλλων μορίων έκάστφ. καί μην εί τοΰτ αληθές εστι, θαυμάζειν χρή τοῦ Ήρασιστράτου ψευΒεΐς οΰτω λόγους υπέρ άνα- 1
1 c/. ρ. 89.	2 This term is nowadays limited to the
drawing action of a blister, r/. p. 223.
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In the previous book we demonstrated that not only Erasistratus, but also all others who would say anything to the purpose about urinary secretion, must acknowledge that the kidneys possess some faculty which attracts to them this particular quality existing in the urine.1 Besides this we drew attention to the fact that the urine is not carried through the kidneys into the bladder by one method, the blood into parts of the animal by another, and the yellow bile separated out on yet another principle. For when once there has been demonstrated in any one organ, the drawing, or so-called epispaslic2 faculty, there is then no difficulty in transferring it to the rest. Certainly Nature did not give a power such as this to the kidneys without giving it also to the vessels which abstract the biliary fluid,8 nor did she give it to the latter without also giving it to each of the other parts. And, assuredly, if this is true, we must marvel that Erasistratus should make statements concerning the delivery of nutriment from the food-canal4 which are
3	The radicles of the hepatic ducts in the liver were supposed to be the active agents in extracting bile from tne bleed. </. pp. 145-149.	4 Anadosin; cf. p. 13, note 5.
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δὁσεως τροφής είπόντος, ως μηδ’ Ἀσκληπιάδην λαθεῖν. καίτοι y οϊεται παντός μάλλον ἀληθὲς ύπάρχειν, ώς, εἵπερ ἐκ τῶν φλεβών άπορρέοι τι, δυοῖν θάτερον ἢ κενὸς ἔσται τόπος άθρόως ή το συνεχές επιρρυησεται τὴν βάσιν ἀναπληροῦν. τοῦ κενουμἐνου. ἀλλ,’ ὅ γ* * Ασκληπιάδης οὐ δυοῖν θάτερόν φησιν, ἀλλὰ τριών ἔν τι χρήναι \eyeiv ἐπὶ τοῖς κενουμένοις άyyείoις ἔπεσθαι ἢ κενὺν άθρόως τόπον ή το συνεχές άκολουθήσειν ἢ συσταλήσεσθαι τὺ ayyeiov. ἐπὶ μὲν γδη τῶν καλάμων καὶ τῶν αὐλίσκων των εις τὺ ὕδωρ καθιεμενων ἀληθὲς εἰπεῖν, ὅτι κενουμἐνου τοῦ 76 περιεχομένου κατὰ την || ευρυχωρίαν αυτών άέρος ή κενός άθρόως εσται τόπος ή άκολουθήσει το συνεχές* έπϊ δε των φλεβών ούκέτ εyχωpεΐi δυνα-μενου δὴ τοῦ χιτῶνος αυτών εις εαυτόν συνιζάνειν και διὰ τοῦτο καταπίπτειν εις την εντός ευρυχωρίαν. οΰτω μεν δὴ ψευδής ή περί τής προς τό κενούμενον άκολουθίας ούκ άπόδειξις μά Αι εϊποιμ ἂν ἀλλ’ ύπόθεσις *Ερασιστράτειος.
Καθ’ ετερον δ’ αὖ τρόπον, εἰ καὶ αληθής εϊη, περιττή, τῆς μὲν κοιλίας ενθλίβειν ταϊς φλεψϊ δυναμένης, ώς αυτός ὺπέθετο, των φλεβών δ’ αὖ περιστέλλεσθαι τώ ενυπάρχοντι και προωθεΐν αυτό, τά τε yap άλλα και πλήθος ούκ άν εν τω σώματι γἐνοιτο, τῆ πρὺς τὺ κενούμενον άκολουθία μόνη τής άναδόσεως επιτελουμένης. εί μεν ούν ή τής yαστρός ενθλιψις εκλύεται προϊοΰσα και 1
1 The term κοιλία is used both specifically for the stomach proper and also (as probably here) in a somewhat wider sense for the stomach region, including the adjacent part of the small intestine; this was the part of the alimentary canal
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so false as to be detected even by Asclepiades. Now, Erasistratus considers it absolutely certain that, if anything flows from the veins, one of two things must happen: either a completely empty space will result, or the contiguous quantum of fluid will run in and take the place of that which has been evacuated. Asclepiades, however, holds that not one of two, but one of three things must be said to result in the emptied vessels: either there will be an entirely empty space, or the contiguous portion will flow in, or the vessel will contract. For whereas, in the case of reeds and tubes it is true to say that, if these be submerged in water, and are emptied of the air which they contain in their lumens, then either a completely empty space will be left, or the contiguous portion will move onwards; in the case of veins this no longer holds, since their coats can collapse and so fall in upon the interior cavity. It may be seen, then, how false this hypothesis—by Zeus, I cannot call it a demonstration !—of Erasistratus is.
And, from another point of view, even if it were true, it is superfluous, if the stomach1 has the power of compressing the veins, as he himself supposed, and the veins again of contracting upon their contents and propelling them forwards.2 For, apart from other considerations, no plethora 8 would ever take place in the body, if delivery of nutriment resulted merely from the tendency of a vacuum to become refilled. Now, if the compression of the stomach becomes weaker the further it goes, and cannot reach to an
from which nutriment was believed to be absorbed by the mesenteric veins ; cf. p. 309, note 2.
3 cf. p. 100. note 2; p. 167, note 2.
8 A characteristic “lesion” in Erasietratus’s pathology.
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μέχρι παντός αδύνατος ἐστιν ἐξικνεῖσθαι καὶ διὰ τοῦτ’ ἄλλης τινος δεῖ μηχανής εις τὴν πάντη φοράν του αίματος, αναγκαία μὲν ἡ πρὺς τὺ κενοὑμενον ακολουθία προσεξεύρηται* πΧῆθος δ* 77 ἐν οὐδενὶ τῶν μεθ’ ἦπαρ ἔσται || μορίων, ή, εἵπερ ἄρα, περὶ τὴν καρδίαν τε καὶ τον πνεύμονα, μόνη yap αΰτη των μεθ’ ἦπαρ εἰς τὴν δεξιάν αυτής κοιλίαν ελκει την τροφήν, είτα διά τής φλεβός τής άρτηριώδους εκπέμπει τω πνευμόνι* τῶν γὰβ άλλων ούδέν οὐδ’ αυτός ό Έρασιστρατος ἐκ καρ-δίας βούλεται τρέφεσθαι διά την των υμένων επίφυσιν. εί δέ y, ΐνα πλήθος yέvηται, φυλάξομεν άχρι παντός την ρώμην τής κατά την κοιλίαν ενθλίψεως, οὐδὲν ἔτι δεόμεθα τής προς τὺ κενού-μενον ακολουθίας, μάλιστ εί και την των φλεβών συνυποθοίμεθα περιστολήν, ώς αΰ και τοΰτ αύτώ πάλιν άρέσκει τω Έρασιστράτω.
II
Ἀναμνηστίον οΰν αΰθις αυτόν, κάν μή βού-ληται, των νεφρών και λεκτέον, ώς έλεyχoς οΰτοι φανερώτατος απάντων τών αποχωρούν των τής ολκής· ούδείς yάp ούδεν ούτ’ είπε πιθανόν, ἀλλ’ οὐδ’ έξευρεΐν είχε κατ’ ουδένα τρόπον, ώς 1 2
1	Α certain subordinate place allowed to the horror vacui.
2	i.e. the parts to which the veins convey blood after it leaves the liver—second stage of anadosis ; cf. p. 91, note 2 ; p. 13, note 5.
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indefinite distance, and if, therefore, there is need of some other mechanism to explain why the blood is conveyed in all directions, then the principle of the refilling of a vacuum may be looked on as a necessary addition;1 there will not, however, be a plethora in any of the parts coming after the liver,2 or, if there be, it will be in the region of the heart and lungs; for the heart alone of the parts which come after the liver draws the nutriment into its right ventricle, thereafter sending it through the arterioid vein3 to the lungs (for Erasistratus himself will have it that, owing to the membranous excrescences,4 no other parts save the lungs receive nourishment from the heart). If, however, in order to explain how plethora comes about, we suppose the force of compression by the stomach to persist indefinitely, we have no further need of the principle of the refilling of a vacuum, especially if we assume contraction of the veins in addition—as is, again, agreeable to Erasistratus himself. II
II
Let me draw his attention, then, once again, even if he does not wish it, to the kidneys, and let me state that these confute in the very clearest manner such people as object to the principle of attraction. Nobody has ever said anything plausible, nor, as we previously showed, has anyone been able to discover,
a What we now call the pulmonary artery. Galen believed that the right ventricle existed for the purpose of sending nutrient blood to the lungs.
4	Lit. owing to the ongrowth (epiphysis) of membranes; he means the tricuspid valve ; cf. p. 314, note 2 ; p. 321, note 4.
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ἔμπροσθεν ἐδείκνυμεν, ἔτερον αίτιον ούρων δια-κρίσεως, ἀλλ’ ἀναγκαῖον ἢ μαίνεσθαι δοκεῖν, εἰ
78	φήσαιμεν ἀτμοει||δως εἰς τὴν κύστιν ἰέναι τὺ οὖρον ἣ άσχημονεϊν τῆς προς τὺ κενούμενον άκόλουθίας μνημονεύοντας, ληρώδους μεν ούσης κάπί τού αίματος, αδυνάτου δε καλ ηλιθίου παντάπασιν ἐπὶ των ούρων.
Ἕν μὲν δὴ τούτο σφάλμα των άποστάντων τῆς ολκής· ετερον δε το περί τής κατά την ξανθήν χολήν διακρίσεως. ουδέ yap οὐδ’ ἐκεῖ παραρρέ-οντος τού αίματος τα στόματα των χοληδόχων άyyείωv ακριβώς διακριθήσεται το χολωδες περίττωμα, καλ μή διακρινεσθω, φασίν, αλλά συναναφερέσθω τφ αϊματι πάντη τού σώματος. ἀλλ’, ώ σοφώτατοι, προνοητικήν τού ζώου και τεχνικήν αυτός ό ’Ερασίστρατος υπόθετο τὴν φυσιν. άλλα καί τό χολωδες ὺγρὺν άχρηστον είναι πανταπάσι τοΐς ζωοις εφασκεν. ου συμβαίνει δ’ άλλήλοις άμφω ταύτα. πως γὰρ ὰν ἔτι προνοεΐσθαι τού ζώου δόξειεν επιτρεπουσα συναναφερεσθαι τφ αϊματι μοχθηρόν ούτω χυμόν;
Ἀλλὰ ταύτα μεν σμικρά· τό δε μεηιστον και σαφεστατον πάλιν ενταύθ’ άμάρτημα καί δὴ φράσω. εἴπερ yap δι ούδεν ἄλλ’ ἢ ὅτι παχύτερου
79	μὲν ἐστι τό αίμα, λεπτότερα δ’ ἡ || ξανθή χολή καί τα μεν των φλεβών ευρύτερα στόματα, τὰ
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by any means, any other cause for the secretion of urine ; we necessarily appear mad if we maintain that the urine passes into the kidneys in the form of vapour, and we certainly cut a poor figure when we talk about the tendency of a vacuum to become refilled ;1 this idea is foolish in the case of blood, and impossible, nay, perfectly nonsensical, in the case of the urine.2
This, then, is one blunder made by those who dissociate themselves from the principle of attraction. Another is that which they make about the secretion of yellow bile. For in this case, too, it is not a fact that when the blood runs past the mouths [stomata] of the bile-ducts there will be a thorough separation out [secretion] of biliary waste-matter. “ Well,” say they, “ let us suppose that it is not secreted but carried with the blood all over the body.” But, you sapient folk, Erasistratus himself supposed that Nature took thought for the animals’ future, and was workmanlike in her method; and at the same time he maintained that the biliary fluid was useless in every way for the animals. Now these two things are incompatible. For how could Nature be still looked on as exercising forethought for the animal when she allowed a noxious humour such as this to be carried off and distributed with the blood ? . . .
This, however, is a small matter. I shall again point out here the greatest and most obvious error. For if the yellow bile adjusts itself to the narrower vessels and stomata, and the blood to the wider ones, for no other reason than that blood is thicker and bile thinner, and that the stomata of the veins are
1 Horror vacui. 2 But Erasistratus had never upheld this in the case of urinary secretion, r/. p. 99.
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δὲ των χοΧηδόχων cvγyείωv στενότερα, διὰ τονθ' ή μὲν χολὴ τοῖς στενοτἐροις άyyείoις τε και στὁμασιν ἐναρμὁττει, το δ’ αἷμα τοῖς εύρυτέροις, δῆλον, ώς καὶ τὺ υδατώδες τούτο /cal όρρώδες περίττωμα τοσούτφ πρότερον είσρυήσεται τοῖς χοΧηδόχοις ἀγγείοις, ὅσῳ Χεπτότερόν εστι τής χοΧής. πώς οὖν οὐκ είσρεΐ; οτι παχυτερόν εστι νή Αία το ούρον τής χοΧής· τούτο yap έτόΧμησέ τις είπεΐν των καθ' ημάς Έρασιστρατείων άποστάς δηλονότι των αισθήσεων, αἷς επίστευσεν έπί τε τής χοΧής καϊ του αίματος. είτε yap δτι μάΧΧον ή χοΧή του αίματος ρεΐ, διά τούτο Χεπτοτέραν αυτήν ή μιν εστι νομιστέον, εἴθ’ ὅτι δι* οθόνης ή ράκους ή τινος ηθμού ραον διεξέρχεται και ταυτής το όρρώδες περίττωμα, κατὰ ταΰτα τα yvωpίσμaτa παχύτερα τής υδατώδους υγρότητας και αυτή yεvήσεται.	πάλιν yap ούδ’
ενταύθα Xόyoς ούδείς εστιν, δς αποδείξει λεπτο-τέραν την χολὴν των όρρωδών περιττωμάτων.
Ἀλλ’ ὅταν τις αναίσχυντη περιπΧέκων τε και 80 μήπω καταπεπτωκεναι συyχωpώv, || ομοιος εσται τοῖς ίδιώταις των παλαιστών, οι καταβΧηθέντες υπό των παΧαιστρικών και κατά τής yής ύπτιοι κείμενοί τοσούτου δεουσι τό πτώμα yνωρίξειν, ώστε και κρατούσι των αυχένων αυτούς τούς καταβαΧόντας ούκ εώντες άπαΧΧάττεσθαι, καν τούτφ νικάν ύπόΧαμβάνουσι. 1
1 This was the characteristically “ anatomical ” explanation of bile-secretion made by Erasistratus. cf. p. 170, note 2.
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wider and those of the bile-ducts narrower,1 then it is clear that this watery and serous superfluity,2 too, will run out into the bile-ducts quicker than does the bile, exactly in proportion as it is thinner than the bile! How is it, then, that it does not run out? “ Because,” it may be said, “ urine is thicker than bile ! ” This was what one of our Erasistrateans ventured to say, herein clearly disregarding the evidence of his senses, although he had trusted these in the case of the bile and blood. For, if it be that we are to look on bile as thinner than blood because it runs more, then, since the serous residue 2 passes through fine linen or lint or a sieve more easily even than does bile, by these tokens bile must also be thicker than the watery fluid. For here, again, there is no argument which will demonstrate that bile is thinner than the serous superfluities.
But when a man shamelessly goes on using circumlocutions, and never acknowledges when he has had a fall, he is like the amateur wrestlers, who, when they have been overthrown by the experts and are lying on their backs on the ground, so far from recognizing their fall, actually seize their victorious adversaries by the neoks and prevent them from getting away, thus supposing themselves to be the winners !
Why, then, says Galen, does not urine, rather than bile, enter the bile-ducts ?	3 Urine, or, more exactly, bloed-serum.
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III
Λῆρος ουν μάκρος άπασα πόρων ὺπὁθεσις εἰς φυσικήν ivepyeiav. εἰ μη yap δύναμίς τις σύμφυτος ἑκάστῳ των ὸργάνων ὺπὸ τῆς φύσεως ευθύς εξ ἀρχῆς δοθείη, Βιαρκεΐν ου Βυνήσεται τα ζῷα, μη ὅτι τοσούτον αριθμόν ετών ἀλλ* οὐδ’ ήμερων όλιyίστωv· άνεπιτρόπευτα yap εάσαντες αύτα καί τεγνης και πρόνοιας έρημα μόναις ταις των υλών οιακιζόμενα ροπαϊς, ουλαμού Βυνάμεως ούΒεμιάς τής μεν ελκούσης τό προσήκον εαυτῇ, τής δ* άπωθουσης τό άλλότριον, τῆς δ’ άλλοιούσης τε και προσφυούσης τό θρέψον, οὐκ οιδ’ ὅπως οὐκ ὰν εϊημεν καταγέλαστοι περί τε τῶν φυσικών ενεργειών Bia^yop^voi και πολὺ μάλλον ετι περί 81 των ψυχικών και || συμπάσης γε τῆς ζωῆς.
Οὐδὲ γὰρ ζην οὐδὲ Βιαμένειν ούΒενι των ζωων ούΒ’ εἰς ελάχιστον χρόνον εσται Βυνατόν, εΐ τοσαύτα κεκτημενον εν εαυτψ μύρια καί οΰτω Βιαφέροντα μήθ* ελκτική των οικείων ^ρήσεται Βυνάμει μήτ άποκριτική των άλλοτριων μήτ άλλοιωτική των θρεψόντων· και μην εΐ ταύτας εχοιμεν, οὐδὲν ἔτι πόρων μικρών ή μ&γάλων εξ ύποθεσεως άναποΒείκτου λαμβανομένων εις ούρου και χολής Βιάκρισιν Βεόμεθα καί τινος επικαίρου θέσεως, εν φ μόνψ σωφρονεΐν εοικεν ό ’Κρασί-στρατός άπαντα καλώς τεθήναί τε και Βιαπλασ- 1 2 * 4
1	Or ducts, canals, conduits, i.e. morphological factors.
2	Or artistic skill, “artistry.” cf. Book I., chap. xii.
8 “Only”; cf. In trod., p. xxviii.
4 Note how Galen, although he has not yet clearly differ-126
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III
Thus, every hypothesis of channels1 as an explanation of natural functioning is perfect nonsense. For, if there were not an inborn faculty given by Nature to each one of the organs at the very beginning, then animals could not continue to live even for a few days, far less for the number of years which they actually do. For let us suppose they were under no guardianship, lacking in creative ingenuity 2 and forethought ; let us suppose they were steered only by material forces,8 and not by any special faculties (the one attracting what is proper to it, another rejecting what is foreign, and yet another causing alteration and adhesion of the matter destined to nourish it); if we suppose this, I am sure it would be ridiculous for us to discuss natural, or, still more, psychical, activities—or, in fact, life as a whole.4
For there is not a single animal which could live or endure for the shortest time if, possessing within itself so many different parts, it did not employ faculties which were attractive of what is appropriate, eliminative of what is foreign, and alterative of what is destined for nutrition. On the other hand, if we have these faculties, we no longer need channels, little or big, resting on an unproven hypothesis, for explaining the secretion of urine and bile, and the conception of some favourable situation (in which point alone Erasistratus shows some common sense, since he does regard all the parts of the body as
entiated physiological from physical processes (both are “natural”) yet separates them definitely from the psychical. cf. p. 2, footnote. A psychical function or activity is, in Latin, actio animatis (from anima = psyche).
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θήναι τὰ μόρια του σώματος υπό τής φύσεως οἰὁμενος.
Ἀλλ’ εἰ παρακολούθησειεν έαυτφ φύσιν όρο-μάζοντι τεχνικήν, ευθύς μὲν εξ αρχής απαντα καλώς διαπλάσασάν τε καὶ διαθεῖσαν του ζῴου τὰ μόρια, μετὰ δὲ τὴν τοιαύτην ενέργειαν, ώς ούδέν έλεΐ7τεν, ετι προαγαγούσαν εις φως αυτό συν τισι δυνάμεσιν, ων άνευ ζήν ουκ ήδύνατο, και μετά ταϋτα κατά βραχύ ττροσαυξήσασαν άχρι τού πρέποντος μεγέθους, ουκ οιδα πως υπομένει 82 πόρων σμικρότησιν || ἢ μεγέθεσιν ή τισιν αλλαις οΰτω ληρώδεσιν ύποθέσεσι φυσικάς ενεργείας επιτρέπειν. ἡ γὰρ διαπλάττουσα τὰ μόρια φύσις εκείνη καί κατά βραχύ προσαύξουσα πάντως δήπου δι όλων αυτών εκτέταται* καί γάρ ολα δι όλων ουκ έξωθεν μόνον αυτά διαπλάττει τε και τρέφει καί προσαύξει. Πραξιτέλης μεν γὰρ ἢ Φειδίας ἡ τις άλλος άγαλματοποιος έξωθεν μόνον εκόσμουν τάς ΰλας, καθά και ψαύειν αυτών ἡδύ-ναντο, το βάθος δ’ άκόσμητον και αργόν καλ άτεχνον και άπρονόητον άπέλιπον, ώς &ν μή δυναμενοι κατέΚθειν εις αύτο καϊ καταΖύναι και θιγεΐν απάντων τής ΰλ^ης των μερών. ἡ φύσις δ’ ούχ ούτως, αλλά το μεν οστού μέρος άπαν όστούν αποτελεί, το δὲ σαρκος σάρκα, τὺ δὲ πιμελής πιμελήν καί των άλλων έκαστον· ούδέν γάρ εστιν αψαυστον αυτή μέρος οὐδ* άνεξέργαστον οὐδ’ άκόσμητον. ἀλλὰ τον μὲν κηρόν ό Φειδίας ουκ ήδύνατο ποιειν ελέφαντα καλ χρυσόν, ἀλλ* ουδέ τον χρυσόν κηρόν έκαστον γάρ αυτών μένον, οΐον ήν εξ αρχής, έξωθεν μόνον ήμφιεσμένον ειδός τι
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having been well and truly placed and shaped by Nature).
But let us suppose he remained true to his own statement that Nature is “artistic”—this Nature which, at the beginning, well and truly shaped and disposed all the parts of the animal,1 and, after carrying out this function (for she left nothing undone), brought it forward to the light of day, endowed with certain faculties necessary for its very existence, and, thereafter, gradually increased it until it reached its due size. If he argued consistently on this principle, I fail to see how he can continue to refer natural functions to the smallness or largeness of canals, or to any other similarly absurd hypothesis. For this Nature which shapes and gradually adds to the parts is most certainly extended throughout their whole substance. Yes indeed, she shapes and nourishes and increases them through and through, not on the outside only. For Praxiteles and Phidias and all the other statuaries used merely to decorate their material on the outside, in so far as they were able to touch it; but its inner parts they left unembellished, unwrought, unaffected by art or forethought, since they were unable to penetrate therein and to reach and handle all portions of the material. It is not so, however, with Nature. Every part of a bone she makes bone, every part of the flesh she makes flesh, and so with fat and all the rest; there is no part which she has not touched, elaborated, and embellished. Phidias, on the other hand, could not turn wax into ivory and gold, nor yet gold into wax : for each of these remains as it was at the commencement, and becomes a perfect statue
1	The stage of organogenesis or diaplasis ; c/. p. 25, note 4.
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83	καί σχήμα τεχνικόν, άyaλμa τέλειον || yέyovεv. ἡ φύσις δ* ούδεμιάς ἔτι φυλάττει των υλών την άρχαίαν ιδέαν αίμα yap αν ἦν όντως άπαντα του ζώου τα μόρια, τὺ παρά τής κυούσης έπιρ-ρέον τψ σπέρματι, δίκην κηρού τινος ΰλη μία καί μονοειδής υποβεβλημένη τψ τεχνίτη. ηίηνεται δ’ ἐξ αυτής ούδέν των τού ζώου μορίων ουτ ερυθρόν ούτως οΰθ’ ὕγρὁν. όστούν yap καϊ αρτηρία και φλέψ καί νεύρον και χόνδρος καί πιμελή καί άδήν καί ύμήν καί μυελός άναιμα μεν, εξ αίματος δε yέyονε.
Τινος άλλοιώσαντος καί τίνος πήξαντος καί τίνος διαπλάσαντος εδεόμην αν μοι τον Ἐρασί-στρατον αυτόν άποκρίνασθαι. πάντως yap άν είπεν ήτοι την φύσιν ή τό σπέρμα, ταυτόν μεν λέyωv καθ' έκάτερον, διαφόροις δ' έπινοίαις έρμη-νεύων ο yap ἦν πρότερον σπέρμα, τούθ', όταν άρξηται φύειν τε καί διαπλάττειν τό ζωον, φύσις τις yίyvετaι. καθάπερ yap ό Φειδίας είχε μεν τάς δυνάμεις τής τέχνης καί πρίν ψαύειν τής ύλης, εvήpyει δ' αύταίς περί την ύλην—άπασα yap δύναμις άpyεί απορούσα τής οικείας ύλης—, ούτω
84	καί τό σπέρμα τάς μεν || δυνάμεις οϊκοθβν έκέκτητο, τάς δ' εvεpyείaς ούκ εκ τής ύλης ελαβεν, αλλά περί την ύλην έπεδείξατο.
Καί μην εί πολλω μεν έπικλύζοιτο τω αΐματι τό σπέρμα, διαφθείροιτ άν εί δ’ ολως άποροίη
1	The spermatozoon now becomes an “ organism” proper.
2	Galen attributed to the sperma or semen what we should
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simply by being clothed externally in a form and artificial shape. But Nature does not preserve the original character of any kind of matter; if she did so, then all parts of the animal would be blood—that blood, namely, which flows to the semen from the impregnated female and which is, so to speak, like the statuary’s wax, a single uniform matter, subjected to the artificer. From this blood there arises no part of the animal which is as red and moist [as blood is], for bone, artery, vein, nerve, cartilage, fat, gland, membrane, and marrow are not blood, though they arise from it.
I	would then ask Erasistratus himself to inform me what the altering, coagulating, and shaping agent is. He would doubtless say, “ Either Nature or the semen/’ meaning the same thing in both cases, but explaining it by different devices. For that which was previously semen, when it begins to procreate and to shape the animal, becomes, so to say, a special nature.1 For in the same way that Phidias possessed the faculties of his art even before touching his material, and then activated these in connection with this material (for every faculty remains inoperative in the absence of its proper material), so it is with the semen : its faculties it possessed from the beginning,2 while its activities it does not receive from its material, but it manifests them in connection therewith.
And, of course, if it were to be overwhelmed with a great quantity of blood, it would perish, while if it were to be entirely deprived of blood
to the fertilized ovum : to him the maternal contribution is
Surely passive—mere food for the sperm. The epoch-making >vum Theory was not developed till the seventeenth century. cL p. 19, note 3.
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παντάπασιν apyovv, ούκ αν yevoiro φύσις. ἶν’ ουν μήτε φθείρηται καί γίγνηται φύσις άντϊ σπέρματος, oXiyov ἐπιρρεῖν ἀναγκαῖον αὐτῷ τοῦ αίματος, μάλλον δ’ οὺκ oXiyov Xέyειv χρή, ἀλλὰ σύμμετρον τω πΧήθει τοῦ σπέρματος. τίς ουν ο μέτρων αυτού το ποσόν τής επιρροής; τις 6 κωΧνων ίέναι πΧέον; τις ό προτρέπων, ΐν ενδεέστερου μή ljj; τινα ζητήσομεν ενταύθα τρίτον επιστάτην τού ζφου τής yεvέσεως, δς χορηγήσει τφ σπέρματι τὺ σύμμετρον αίμα; τί ἄν ειπεν Ἐρασίστρατος, εἰ ζών ταῦτ’ ήρωτήθη; το σπέρμα αυτό δηλονότι* τούτο yap εστιν 6 τεχνίτης 6 άνα-Xoy&v τφ Φειδίᾳ, πὸ δ’ αίμα τῴ κηρῴ προσέοικεν.
Οΰκουν πρέπει τον κηρόν αυτόν εαυτφ το μέτρον εξευρίσκειν, ἀλλὰ τὸν Φειδίαν. ἔλξει δὴ τοσούτον αίματος ο τεχνίτης εις εαυτόν, όπόσου δεΐται. ἀλλ’ ἐν||ταῦθα χρὴ προσέχειν ήδη τον νούν καί σκοπεΐν, μή πως Χάθωμεν τω σπέρματι Xoyισμόv τινα καί νούν χαρισάμενοι· ου τω yap &ν ούτε σπέρμα ποιήσαιμεν ούτε φύσιν ἀλλ’ ήδη ζψον αυτό. καί μην εἰ φνΧάξομεν άμφότερα, τήν θ’ όΧκην τού συμμέτρου καί τό χωρίς Xoyισμoύ, δύναμιν τινα, καθάπερ ή Χίθος έΧκτι-κήν είχε τού σιδήρου, καί τφ σπέρματι φήσομεν ύπάρχειν αίματος επισπαστικήν, ήvayκάσθημεv ουν πάΧιν κανταύθα, καθάπερ ήδη ποΧΧάκις έμπροσθεν, έΧκτικήν τινα δύναμιν όμoXoyήσaι κατά τό σπέρμα. 1 2
1	i.e. we should be talking psychology, not biology; cf. stomach, p. 307, note 3.
2	Attraction now described not merely as qualitative but also as quantitative, cf. p. 85, note 3.
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it would remain inoperative and would not turn into a nature. Therefore, in order that it may not perish, but may become a nature in place of semen, there must be an afflux to it of a little blood—or, rather, one should not say a little, but a quantity commensurate with that of the semen. What is it then that measures the quantity of this afflux ? What prevents more from coming ? What ensures against a deficiency ? What is this third overseer of animal generation that we are to look for, which will furnish the semen with a due amount of blood ? What would Erasistratus have said if he had been alive, and had been asked this question ? Obviously, the semen itself. This, in fact, is the artificer analogous with Phidias, whilst the blood corresponds to the statuary’s wax.
Now, it is not for the wax to discover for itself how much of it is required ; that is the business of Phidias. Accordingly the artificer will draw to itself as much blood as it needs. Here, however, we must pay attention and take care not unwittingly to credit the semen with reason and intelligence ; if we were to do this, we would be making neither semen nor a nature, but an actual living animal.1 And if we retain these two principles—that of proportionate attraction2 and that of the non-participation of intelligence—we shall ascribe to the semen a faculty for attracting blood similar to that possessed by the lodestone for iron.8 Here, then, again, in the case of the semen, as in so many previous instances, we have been compelled to acknowledge some kind of attractive faculty.
• He still tends either to biologize physics, or to physicize biology—whichever way we prefer to look at it. cf. Book L, chap. xiv.
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Τί δ’ ἦν τὺ σπἐρμα; ἡ ἀρχὴ του ζώου δηλονότι ἡ δραστική· ή yap υλική τ6 καταμήνιον ἐστιν. ειτ’ αὐτῆς τῆς ἀρχἣς πρώτη ταύτη τῇ δυνάμει χρωμένης, ἵνα ykv7)rai των ύπ αυτής τι δεδη-μιουpyyμινών, άμοιρον είναι της οικείας δυνάμεως ούκ Ενδέχεται, πως ουν Ἐρασίστρατος αυτήν ούκ ο δεν, εἰ δὴ πρώτη μεν αυτή τού σπέρματος ενερη ια το σύμμετρον αίματος επισπασθαι προς εαυτό; σύμμετρον δ’ αν εϊη το λεπτόν οΰτω και άτμώδες, ωστ ευθύς είς παν μόριον έλκομενον τού σπέρματος δροσοειδώς μηδαμού την || εαυτού παρεμφαίνειν ιδέαν. οΰτω yap αυτού και κρατήσει ραδίως το σπέρμα και ταχέως εξομοιώσει και τροφήν έαυτω ποιήσεται καπείτ οίμαι δεύτερον έπισπάσεται και τρίτον, ως δγκον εαυτφ καί πλήθος άξιόλογον ipydaaa0ai τραφέντι. και μην ήδη και ή άλλοιωτική δύναμις έξεύρηται μηδ’ αυτή προς Έρασιστράτου yεyραμμένη, τρίτη δ’ αν ή διαπλαστική φανείη, καθ' fjv πρώτον μεν olov ἐπίπαγὁν τινα λεπτόν υμένα περιτίθησιν έαυτω το σπέρμα, τον ύφ' Τπποκράτους έπϊ τής έκταιας yονής, ήν έκπεσειν ἔλεγε τής μουσουργοί), τῶ των ώών είκασθέντα χιτώνι· μετὰ δὲ τούτον ήδη καί ταλλ', οσα προς έκείνου λἑγεται δια τού περί φύσιος παιδιού aoyyράμματος.
Αλλ* εἰ των διαπλασθέντων έκαστον οΰτω μείνειε σμικρόν, ώς εξ αρχής έyέvετο, τί αν εϊη πλέον; αύξάνεσθαι τοίνυν αυτά χρή. πώς ούν 1 2
1	Aristotelian and Stoic duality of an active and a passive principle.
2	Note that early embryonic development is described as a process of nutrition, e/. p. 130, note 2.
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And what is the semen ? Clearly the active principle of the animal, the material principle being the menstrual blood.1 Next, seeing that the active principle employs this faculty primarily, therefore, in order that any one of the things fashioned by it may come into existence, it [the principle] must necessarily be possessed of its own faculty. How, then, was Erasis-tratus unaware of it, if the primary function of the semen be to draw to itself a due proportion of blood? Now, this fluid would be in due proportion if it were so thin and vaporous, that, as soon as it was drawn like dew into every part of the semen, it would everywhere cease to display its own particular character; for so the semen will easily dominate and quickly assimilate it—in fact, will use it as food. It will then, I imagine, draw to itself a second and a third quantum, and thus by feeding it acquires for itself considerable bulk and quantity.2 In fact, the alterative faculty has now been discovered as well, although about this also Erasistratus has not written a word. And, thirdly the shaping 3 faculty will become evident, by virtue of which the semen firstly surrounds itself with a thin membrane like a kind of superficial condensation; this is what was described by Hippocrates in the sixth-day birth, which, according to his statement, fell from the singing-girl and resembled the pellicle of an egg. And following this all the other stages will occur, such as are described by him in his work “ On the Child’s Nature.”
But if each of the parts formed were to remain as small as when it first came into existence, of what use would that be? They have, then, to grow.
3	On the a Iterative and shaping faculties c/. p. 18, note 1.
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αύξηθήσεται; πάντη διατεινὁμενα θ άμα καί τρεφόμενα, καί μοι των έμπροσθεν elρημενών επί τῆς κύστέως, ήν οί παΐδες εμφυσώντε? ετρι-
87	βον, ἀναμνησθεὶς μάθηση μάλλον || κἀκ τῶν νυν ρηθησομένων.
Ἐννδησον γὰρ δὴ τὴν καρδίαν οὕτω μὲν μικρὰν είναι κατ’ άρχάς, ώς κέγχρον μηδέν διαφέρειν ή, εί βούΧει, κυάμου, καὶ ζήτησον, ὅπως ἃν άλλως αὑτη γένοιτο μεγάλη χωρίς του πάντη διατεινο-μένην τρέφεσθαι δι οΧης ὲαυτἧς, ώς ὸλίγῳ πρόσ-θεν εδείκνυτο το σπέρμα τρεφόμενου, ἀλλ’ οὐδὲ tout’ Ἐρασίστρατος οἷδεν ὁ τὴν τέχνην τῆς φύσεως ύμνων, ἀλλ’ ούτως αύξάνεσθαι τὰ ζῴα νομίζει καθάπερ τινὰ κρησέραν η σειράν ή σάκκον η τάΧαρον, ών έκάστφ κατα το πέρας επιπΧεκο-μένων όμοιων ετέρων τοΐς εξ αρχής αυτά συντι-θεΐσιν ή πρόσθεσις yίyvεται.
Ἀλλὰ τοῦτὁ γ* οὐ* αΰξησίς εστιν ἀλλὰ γἐνε-σις, ὦ σοφώτατε· γίγνεται yap ό θύΧακος ἔτι καὶ ὁ σάκκος καλ θοίμάτιον καί ή οικία καί το πΧοΐον καϊ των άΧΧων έκαστον, ὅταν μηδέπω το προσ-ῆκον εἶδος, οὖ χάριν υπό του τεχνίτου δημιουρ-yεϊτaιi συμπεπΧηρωμένον ῄ. πὁτ’ οὖν αυξάνεται; όταν ήδη τέλειος &ν ό τάλαρος, ώς εχειν πυθμένα τε τινα καὶ στόμα καλ οΐον yαστέρα καί τὰ τούτων μεταξύ, μείζων άπασι τούτοις ηένηται.
88	καὶ πῶς II εσται τούτο; φήσει τις. πώς δ’ ἄλλως ἢ εἰ ζῷον έξαίφνης ή φυτόν ό τάλαρος ήμιν yέvoιτo; μόνων yap των ζώντων ἡ αΰξησις. συ δ’ ἵσως οἵει τὴν οικίαν οίκοδομουμένην αύξάνε-
ι$6
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Now, how will they grow ? By becoming extended in all directions and at the same time receiving nourishment. And if you will recall what I previously said about the bladder which the children blew up and rubbed,1 you will also understand my meaning better as expressed in what I am now about to say.
Imagine the heart to be, at the beginning, so small as to differ in no respect from a millet-seed, or, if you will, a bean ; and consider how otherwise it is to become large than by being extended in all directions and acquiring nourishment throughout its whole substance, in the way that, as I showed a short while ago, the semen is nourished. But even this was unknown to Erasistratus—the man who sings the artistic skill of Nature ! He imagines that animals grow like webs, ropes, sacks, or baskets, each of which has, woven on to its end or margin, other material similar to that of which it was originally composed.
But this, most sapient sir, is not growth, but genesis! For a bag, sack, garment, house, ship, or the like is said to be still coining into existence [undergoing genesis] so long as the appropriate form for the sake of which it is being constructed by the artificer is still incomplete. Then, when does it grow ? Only when the basket, being complete, with a bottom, a mouth, and a belly, as it were, as well as the intermediate parts, now becomes larger in all these respects. “And how can this happen ? ” someone will ask. Only by our basket suddenly becoming an animal or a plant; for growth belongs to living things alone. Possibly you imagine that a house grows when it is being built, or a basket when being
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σθαι καλ τον tάΧαρον πΧεκόμενον καὶ θοιμάτιον ύφαινόμενον. ἀλλ’ οὐχ ώδ’ ἔχει· του μὲν γἀγ ἡδη συμπεπΧηρωμενου /caret τό είδος ἡ αυξησις, τον δ’ ἔτι γιγνομὲνου ἡ εἰς τὸ είδος ὁδὺς οὐκ αύξησή ἀλλὰ γἐνεσις ονομάζεται· αυξάνεται μεν yap το ον, ηίηνεται δὲ τὸ οὐκ ον.
IV
Καὶ ταῦτ’ Ἐρασίστρατος οὐκ οἷδεν, δν οὐδὲν λανθάνει, εἵπερ ὅλως άΧηθεύουσιν οί απ’ αυτοί/ φάσκοντες ώμιΧηκέναι τοῖς ἐκ τοῦ περιπάτου φίΧοσόφοις αυτόν, άχρι μὲν οὖν τοῦ τὴν φύσιν ύμνειν ώς τεχνικήν κἀγὼ ηνωρίζω τὰ τοῦ περίπατου δόγματα, των δ* άΧΧων ονδεν οὐδ’ ἐγγὑς. εἰ γψε όμίΧησειε τοῖς ΆριστοτέΧους καὶ Θεοφράστου ηράμμασι, τῆς ?Ιπποκράτους ἂν αυτά δόξειε φυσιoXoyίaς υπομνήματα συγκεῖσθαι, 89 τὺ θερμόν και τό ψυχρόν || καὶ τὺ ξηρόν και τό vypov εἰς άΧΧηΧα δρώντα καὶ πάσχοντα καλ τούτων αυτών δραστικώτατον μεν τό θερμόν, δεὑτερον δὲ τῇ δυνάμει τό ψυχρόν Ίπποκράτους ταῦτα σύμπαντα πρώτου, δεύτερον δ’ Άριστο-τεΧονς είπόντος. τρεφεσθαι δὲ δι’ ὅλων αυτών τὰ τρεφόμενα καί κεράννυσθαι δι οΧων τα κεραννύμενα και άΧΧοιουσθαι δι* ὅλων τὰ ἀλλοι-ούμενα, καὶ ταῦθ’ 'Ιπποκράτειά θ’ άμα και ΆριστοτέΧεια. και τὴν πέψιν άΧΧοίωσίν τιν 1
1 c/. Introduction, ρ. xxvi. 2 r/. ρ. 15.
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plaited, or a garment when being woven ? It is not so, however. Growth belongs to that which has already been completed in respect to its form, whereas the process by which that which is still becoming attains its form is termed not growth but genesis. That which is, grows, while that which is not, becomes.
IV
This also was unknown to Erasistratus, whom nothing escaped, if his followers speak in any way truly in maintaining that he was familiar with the Peripatetic philosophers. Now, in so far as he acclaims Nature as being an artist in construction, even I recognize the Peripatetic teachings, but in other respects he does not come near them. For if anyone will make himself acquainted with the writings of Aristotle and Theophrastus, these will appear to him to consist of commentaries on the Nature-lore [physiology]1 of Hippocrates—according to which the principles of heat, cold, dryness and moisture act upon and are acted upon by one another, the hot principle being the most active, and the cold coming next to it in power; all this was stated in the first place by Hippocrates and secondly by Aristotle.2 Further, it is at once the Hippocratic and the Aristotelian teaching that the parts which are being nourished receive that nourishment throughout their whole substance, and that, similarly, processes of mingling and alteration involve the entire substance.3 Moreover, that digestion is a species of
* For definitions of alteration and mingling (crasis, “temperament”) cf. Book I., chaps, ii. and iii. l
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ύπάρχειν καϊ μεταβόΧήν τού τρέφοντος εις τὴν οἰκείαν του τρεφόμενου ποιότητα, τὴν δ’ ἐξαι-μάτωσιν άΧΧοίωσιν είναι καλ την θρέψιν ωσαύτως καί την αΰξησιν ἐκ τής πάντη διατάσεως καϊ θρέψεως yίyvεσθaι, τὴν δ’ άΧΧοίωσιν ύπο τού θερμού μαΧιστα συντεΧεΐσθαι καλ διὰ τούτο καϊ τήν πέψιν καϊ τὴν θρέψιν καϊ τὴν τῶν χυμών απάντων yeveaiv, ήδη δὲ καϊ τοΐς περιττώμασι τάς ποιότητας ύπο τής εμφύτου θερμασίας iyyi-γνεσθαι, ταύτα σύμπαντα καϊ προς τούτοις ετερα πολλὰ τά τε των προειρημένων δυνάμεων καϊ 90 τὰ II των νοσημάτων τής ηενεσεως καϊ τα των Ιαμάτων τής εύρέσεως 'Ιπποκράτης μεν πρώτος απάντων ων ἴσμεν δρθως είπεν, ’Αριστοτέλης δὲ δεύτερος δρθώς εζηyήσaτo. καὶ μὴν εἰ ταὐτα σύμπαντα τοΐς εκ τού περιπάτου δοκει', καθάπερ ούν δοκει, μηδὲν δ’ αυτών άρεσκει τῷ Ἐρασιστρα-τῳ, τί ποτέ βούΧεται τοΐς Έρασιστρατείοις ή προς τούς φιΧοσόφους εκείνους τού τής αίρέσεως αυτών ή^εμόνος όμιΧία; θαυμάζουσι μεν yhp αυτόν ως θεόν καϊ πάντ άΧηθεύειν νομίζουσιν. εί δ’ ούτως εχει ταύτα, πάμπόΧυ δήπου τής άΧηθείας εσφάΧθαι χρή νομίζειν τούς εκ τού περιπάτου φιΧοσόφους, οίς μηδέν ών Ἐρασί-στρατος ύπέΧάμβανεν άρεσκει. καϊ μην ώσπερ τιν εύyεvειav αύτφ τής φυσιόXoyiaς τήν προς τούς άνδρας εκείνους συνουσίαν εκπορίζουσι.
ΙΙάΧιν ούν άναστρέψωμεν τον λόγον ετέρως ή ώς oXiytp πρόσθεν ετύχομεν είπόντες. είπερ ycip οι εκ τού περιπάτου καΧώς εφvσιoXόyησav, ούδεν Αν εϊη Χηρωδεστερον Έρασιστράτου καϊ δίδωμι τοΐς Έρασιστρατείοις αύτοΐς τήν αΐρεσιν
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alteration—a transmutation of the nutriment into the proper quality of the thing receiving it; that blood-production also is an alteration, and nutrition as well; that growth results from extension in all directions, combined with nutrition; that alteration is effected mainly by the warm principle, and that therefore digestion, nutrition, and the generation of the various humours, as well as the qualities of the surplus substances, result from the innate heat;1 all these and many other points besides in regard to the aforesaid faculties, the origin of diseases, and the discovery of remedies, were correctly stated first by Hippocrates of all writers whom we know, and were in the second place correctly expounded by Aristotle. Now, if all these views meet with the approval of the Peripatetics, as they undoubtedly do, and if none of them satisfy Erasistratus, what can the Erasi-strateans possibly mean by claiming that their leader was associated with these philosophers? The fact is, they revere him as a god, and think that everything he says is true. If this be so, then we must suppose the Peripatetics to have strayed very far from truth, since they approve of none of the ideas of Erasistratus. And, indeed, the disciples of the latter produce his connection with the Peripatetics in order to furnish his Nature-lore with a respectable pedigree.
Now, let us reverse our argument and put it in a different way from that which we have just employed. For if the Peripatetics were correct in their teaching about Nature, there could be nothing more absurd than the contentions of Erasistratus. And, I will leave it to the Erasistrateans themselves to decide ;
1 i.e. are associated with oxidation? c/. p. 41, note 3.
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91	ἢ yap τον πρότερον λόγον ἢ τούτον || προσήσονται. Xέyει δ’ ὁ μὲν πρότερος οὐδὲν όρθως εηνωκεναι περὶ φύσεως τούς περιπατητικούς, 6 δε δεύτερος Ἐρασίστρατον. ἐμὴν μὲν ούν νπομνήσαι των δογμάτων τὴν μάχην, εκείνων δ’ ἡ αΐρεσις.
Ἀλλ’ οὐκ άν άποσταΐεν τον θαυμάζειν Ἐρασίστρατον· ονκονν σιωπάτωσαν περί των εκ τον περίπατον φιΧοσόφων. παμπόΧΧων yap ον των δογμάτων φνσικών περί τε γἐνεσιν καὶ φθοράν των ζψων και ὺγίειαν καὶ νόσους καὶ τὰς θεραπείας αν των εν μόνον ενρεθήσεται ταντον Έρασι-στράτφ κάκείνοις τοίς άνδράσι, τό τινος ενεκα πάντα ποιεϊν την φύσιν καλ μάτην μηδέν.
Ἀλλὰ και αντο τοντο μέχρι \6yov κοινόν, ἔργῳ δε μνριάκις Ἐρασίστρατος αντο διαφθείρει· μάτην μεν γὰρ ὁ σπλὴν ἐγἐνετο, μάτην δε το επίπΧοον, μάτην δ’ αί εις τούς νεφρούς άρτηρίαι καταφνόμεναι, σχεδόν άπασων των άπο τής μεγάλης αρτηρίας άποβΧαστανονσών ονσαι μἐγισται, μάτην δ’ ἄλλα μνρία κατά yε τον ’Κρασιστράτειον Xoyov απερ εί μεν οὐδ’ ὅλως yiyvioa^i, βραχεί pay^ipov σοφώτερός εστιν εν ταΐς άνατομαις, εί δ’ εἰδὼς ον Xέyει την χρείαν
92	αν των, οϊεται || δηλονότι παραπΧησίως τω σπΧηνι μάτην αν τα yεy ονέναι. καίτοι τί ταντ ἐπεξ-έρχομαι τής περί χρείας μορίων πpayμaτείaς οντα μεΧΧούσης ή μιν ιδία περαίνεσθαι; 1
1 “Useless” organs; cf. ρ. 56, note 2. For fallacy of Erasistratus’s view on the spleen v. p. 205.
142
Digitized by Google
ON THE NATURAL FACULTIES, II. iv
they must either advance the one proposition or the other. According to the former one the Peripatetics had no accurate acquaintance with Nature, and according to the second, Erasistratus. It is iny task, then, to point out the opposition between the two doctrines, and theirs to make the choice. . . .
But they certainly will not abandon their reverence for Erasistratus. Very well, then; let them stop talking about the Peripatetic philosophers. For among the numerous physiological teachings regarding the genesis and destruction of animals, their health, their diseases, and the methods of treating these, there will be found one only which is common to Erasistratus and the Peripatetics—namely, the view that Nature does everything for some purpose, and nothing in vain.
But even as regards this doctrine their agreement is only verbal; in practice Erasistratus makes havoc of it a thousand times over. For, according to him, the spleen was made for no purpose, as also the omentum; similarly, too, the arteries which are inserted into kidneys1—although these are practically the largest of all those that spring from the great artery [aorta]! And to judge by the Erasistratean argument, there must be countless other useless structures; for, if he knows nothing at all about these structures, he has little more anatomical knowledge than a butcher, while, if he is acquainted with them and yet does not state their use, he clearly imagines that they were made for no purpose, like the spleen. Why, however, should I discuss these structures fully, belonging as they do to the treatise “ On the Use of Parts,” which I am personally about to complete ?
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Πάλιν ούν άναλάβωμεν τον αυτόν λόγον είπόντες τε τι βραχύ πρό? τους Ερασιστρατειους ἔτι των εφεξής εχώμεθα. δοκοῦσι γὰρ μοι μηὃὲν άνεγνωκέναι των Ἀριστοτἐλους οὖτοι συγγραμμάτων, ἀλλ’ ἄλλων ακούοντε?, ώς δεινὺς ἦν περὶ φύσιν 6 άνθρωπος καὶ ώς οἱ ἀπὺ τῆς στοᾶς κατ’ ἵ^νη τῆς ἐκείνου φυσιολογίας βαδίζουσιν, είθ* ευρὁντες ἕν τι τῶν περιφερόμενων δογμάτων κοινόν αυτω προς Ἐρασίστρατον αναπλασαι τινὰ συνουσίαν αύτοΰ προς ἐκείνους τοὺς ἄνδρας. ἀλλ’ ὅτι μὲν τἣς Ἀριστοτἐλους φυσιολογίας οὐδὲν Ἐρασιστράτ^) μέτβστιν, ὁ κατάλογος των προειρημένων ενδεικνυται δογμάτων, α πρώτου μεν 'Ιπποκράτους ἦν, δευτέρου δ’ Ἀριστοτἐλους, τρίτων δε των Στωικῶν, ὲνὸς μόνου μετατιθεμένου του τάς ποιότητας είναι σώματα.
Τὐχα δ’ αν τής λογικής ενεκα θεωρίας ώμιλη-κέναι φαΐεν τον Ἐρασίστρατον τοῖς ἐκ του περιπάτου φιλοσόφοις, ούκ είδότες, ώς εκείνοι 93 μὲν γβυ||δεῖς καὶ άπεράντους ούκ εγραγαν λόγους, τά δ Ἐρασιστράτεια βιβλία παμπολλους εχει τούς τοιούτους.
Τάχ’ ὰν οὖν ἦδη τις θαυμάζοι και διαποροίη, τί παθών ό Έρασίστρατος εις τοσοΰτον των 'Ιπποκράτους δογμάτων άπετράπετο καί διά τί των εν ήπατι πόρων των χοληδόχων, άλις
1 The Stoics. 2 The Peripatetics (Aristotelians).
3 Aristotle regarded the qualitative differences apprehended by our senses (the cold, the warm, the moist, and the dry) as fundamental, while the Stoics held the four corporeal elements
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Let us, then, sum up again this same argument, and, having said a few words more in answer to the Erasistrateans, proceed to our next topic. The fact is, these people seem to me to have read none of Aristotle’s writings, but to have heard from others how great an authority he was on “ Nature/’ and that those of the Porch 1 follow in the steps of his Nature-lore ; apparently they then discovered a single one of the current ideas which is common to Aristotle and Erasistratus, and made up some story of a connection between Erasistratus and these people.2 That Erasistratus, however, has no share in the Nature-lore of Aristotle is shown by an enumeration of the aforesaid doctrines, which emanated first from Hippocrates, secondly from Aristotle, thirdly from the Stoics (with a single modification, namely, that for them the qualities are bodies).3
Perhaps, however, they will maintain that it was in the matter of logic that Erasistratus associated himself with the Peripatetic philosophers? Here they show ignorance of the fact that these philosophers never brought forward false or inconclusive arguments, while the Erasistratean books are full of them.
So perhaps somebody may already be asking, in some surprise, what possessed Erasistratus that he turned so completely from the doctrines of Hippocrates, and why it is that he takes away the attractive faculty from the biliary4 passages in the liver—for we have sufficiently discussed the kidneys —alleging [as the cause of bile-secretion] a favourable situation, the narrowness of vessels, and a
(earth, air, fire, and water) to be still more fundamental. cf. p. 8, note 3.	4 Lit. bile-receiving (choledochous).
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στενότητα και χώραν τινα κοινήν, εἰς ἢν παρ-άγουσι μὲν αί άπο των πυΧών το ακάθαρτον αίμα, μεταΧαμβάνουσι δε ττρότεροι μεν οι πόροι την χοΧήν, δεύτεραι δ’ αί άπό τῆς κοίλης φΧεβός τὸ καθαρόν αίμα, προς yap τω μηδέν αν βΧα-βήναι την οΧκην είπών άΧΧων μυρίων εμεΧΧεν αμφισβητούμενων άπαΧΧάξεσθαι λόγων.
V
Ὀς νυν γε πόλεμος ού σμικρός εστι τοῖς Ἐρασιστρατείοις ού προς τούς άΧΧους μόνον ἀλλὰ καλ προς άΧΧήΧους, ούκ ίχουσιν, όπως iζηyησωvται την εκ τού πρώτου των καθόΧου 94 λόγων Χέξιν, εν fj φησιν “ Εἰς το || αυτό δ’ ἀνε-στομωμενων έτερων δύο ἀγγείων των τ’ επϊ την χοΧηδόχον τεινόντων καλ των επϊ τὴν κοίΧην φΧεβα συμβαίνει τής αναφερομενης εκ τής κοιΧίας τροφής τά εναρμόζοντα εκατεροις των στομάτων εις εκάτερα των ἀγγείων μετα-Χαμβάνεσθαι και τά μεν επϊ την χοΧηδόχον φέρεσθαι, τὰ δ’ επϊ την κοίΧην φΧεβα περαιού-σθαι.” το γὰρ “εἰς το αυτό άνεστομωμενων” δ κατ’ άρχάς τής Χέξεως γέγραπται, τί ποτέ χρή νοήσαι, χαΧεπον είπεΐν. ήτοι γἀθ οὑτως εἰς ταύτόν, ώστε τφ τής εν τοῖς σιμοΐς φΧεβος περατι συνάπτειν δύο ετερα πέρατα, τό τ’ εν τοῖς 1
1	Jecorie portae, the transverse fissure, by which the portal vein enters the liver.
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common space into which the veins from the gateway [of the liver]1 conduct the unpurified blood, and from which, in the first place, the [biliary] passages take over the bile, and secondly, the [branches] of the vena cava take over the purified blood. For it would not only have done him no harm to have mentioned the idea of attraction, but he would thereby have been able to get rid of countless other disputed questions.
V
At the actual moment, however, the Erasi-strateans are engaged in a considerable battle, not only with others but also amongst themselves, and so they cannot explain the passage from the first book of the “ General Principles/’ in which Erasistratus says, “ Since there are two kinds of vessels opening 2 at the same place, the one kind extending to the gall-bladder and the other to the vena cava, the result is that, of the nutriment carried up from the alimentary canal, that part which fits both kinds of stomata is received into both kinds of vessels, some being carried into the gall-bladder, and the rest passing over into the vena cava.” For it is difficult to say what we are to understand by the words “ opening at the same place ” which are written at the beginning of this passage. Either they mean there is a junction3 between the termination of the vein which is on the concave surface of the liver4 and two other vascular terminations (that of the vessel on the convex surface of the liver5
2	Lit. “anastomosing.” 3 More literally, “synapse.”
4 The portal vein.	5 The hepatic vein or veins.
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κυρτοῖς /cal τό τον χοληδόχου πόρον, ἦ, εἰ μὴ οντω, χώραν τινα κοινήν έπινοήσαι χρὴ τῶν τριών άyyείωv οἷον δεξαμενήν τινα, πληρουμένην μὲν ὺπὺ τῆς κάτω φΧεβός, ἐκκενουμἐνην δ’ εἵς τε τους χοληδόχους πόρους και τάς τής κοίλης άποσχίδας· καθ’ εκατεραν δε των εξηγήσεων ατοπα ποΧΧά, περὶ ὦν ει πάντων λέγοιμι, λάθοιμ ὰν ἐμαυτὺν εξιγγήσεις *Έ*ρασιστράτον 'γράφων, οὐχ, ὅπερ ἐξ αρχής προὐθέμην, περαίνων. κοινόν δ’ άμή>οτεραις ταις εξηγησεσιν άτοπον τό μὴ || καθαίρεσθαι παν τό αίμα, χρή yap ώς εἰς ηθμόν τινα τὺ χοληδόχον ar/yeiov ἐμπίπτειν αὐτο, οὐ παρέρχεσθαι καί παραρρεΐν ώκεως εἰς τὺ μειζον στόμα τῇ ρὑμῃ τῆς άναδόσεως φερο-μενον.
Ἀρ’ ουν εν τούτοις μόνον άπορίαις άφύκτοις ο Έρασιστράτου \όyoς ἐνἐχεται μὴ βονΧηθεντος χρήσασθαι ταΐς ελκτικαΐς δννάμεσιν εἰς μηδἐν, ἢ σφοδρότατα μεν εν τούτοις καί σαφώς όντως, ώς ἂν μηδὲ παῖδα Χαθεΐν;
VI
Εἰ δ’ επισκοποΐτό τις επιμελώς, οὐδ’ ὁ περί θρεψεως αυτόν Χόγος, ον εν τφ δεντέρφ τών καθόλου λόγων διεξερχεται, τάς αν τάς απορίας εκφεvyει. τῇ 7δη πρὸς πὸ κενονμενον ακολουθία avy χωρηθέντος ενός Χημματος, ώς πρόσθεν εδείκνυμεν, επεραινέ τι περί φΧεβών μόνων και του κατ’ αντάς αίματος. εκρέοντος yap τινος 1
1 The portal vein. 2 c/. p. 120, note 1.
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and that of the bile-duct), or, if not, then we must suppose that there is, as it were, a common space for all three vessels, which becomes filled from the lower vein,1 and empties itself both into the bile-duct and into the branches of the vena cava. Now, there are many difficulties in both of these explanations, but if I were to state them all, I should find myself inadvertently writing an exposition of the teaching of Erasistratus, instead of carrying out my original undertaking. There is, however, one difficulty common to both these explanations, namely, that the whole of the blood does not become purified. For it ought to fall into the bile-duct as into a kind of sieve, instead of going (running, in fact, rapidly) past it, into the larger stoma, by virtue of the impulse of anadosis.
Are these, then, the only inevitable difficulties in which the argument of Erasistratus becomes involved through his disinclination to make any use of the attractive faculty, or is it that the difficulty is greatest here, and also so obvious that even a child could not avoid seeing it ? VI
VI
And if one looks carefully into the matter one will find that even Erasistratus’s reasoning on the subject of nutntion, which he takes up in the second book of his “ General Principles,” fails to escape this same difficulty. For, having conceded one premise to the principle that matter tends to fill a vacuum, as we previously showed, he was only able to draw a conclusion in the case of the veins and their contained blood.2 That is to say, when
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κατὰ τὰ στὁματ’ αυτών καλ Βιαφορουμένου καλ μήτ’ άθρόως τόπου κενού Βνναμένου yεvέσθaι μήτε των φλεβών συμπεσεῖν, τούτο yap ήν το παραλειπόμενου, avayxaiov ήν έπεσθαι το συνεχές 96 άναπληρούν τού κενου\\μένου την βάσιν. αί μεν δὴ φλέβες ἡμῖν οῦτω θρέφονται τού περιεχομένου κατ’ αὐτὰς αίματος άπολαύουσαι· τα δὲ νεύρα πως; ου ycip Βή καν τούτοις εστϊν αίμα. πρόχειρον μεν yhp ἦν είπεΐν, ελκοντα παρά των φλεβών ἀλλ’ ου βούλεται, τί ποτ ούν κάν-ταύθα επιτεχνάται; φλέβας εχειν εν εαυτφ καλ αρτηρίας το νεύρον ώσπερ τινα σειράν εκ τριών ιμάντων Βιαφερόντων τη φύσει πεπλεy-μένην, φηθη yάp εκ ταύτης της ύποθέσεως εκφεύξεσθαι τψ Xoyip την ολκήν ου γαρ αν ετι Βεήσεσθαι τό νεύρον εν έαυτω περίεχον αίματος άyyειov έπιρρύτου τινός έξωθεν εκ τής παρακείμενης φλεβός τής αληθινής αίματος ετέρου, ἀλλ’ ικανόν αύτψ προς την θρέφιν εσεσθαι πὸ κατεφευσμένον άyyειov εκείνο τό Xoy<p θεω-ρητόν,
Ἀλλὰ κάνταύθα πάλιν αυτόν όμοια τις απορία ΒιεΒέξατο, του τι yάp τό σμικρόν άyyεΐov εαυτό μὲν θρέφει, πὸ παρακείμενον μεντοι νεύρον εκείνο το άπλούν ή την αρτηρίαν οὐ^ οΐόν τ’ εσται τρέφειν άνευ τού σύμφυτόν τιν υπάρχειν αύτοϊς 97 ολκήν τής τροφής, || τῇ μὲν γὰρ προς το κενού-μενον ακολουθία πώς &ν ετι Βυναιτο την τροφήν επισπάσθαι τό άπλούν νεύρον, ώσπερ αί φλεβες 1
1 c/. ρ. 272, note 1. a t.e. one might assume an attraction.
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blood is running away through the stomata of the veins, and is being dispersed, then, since an absolutely empty space cannot result, and the veins cannot collapse (for this was what he overlooked), it was therefore shown to be necessary that the adjoining quantum of fluid should flow in and fill the place of the fluid evacuated. It is in this way that we may suppose the veins to be nourished; they get the benefit of the blood which they contain. But how about the nerves ? 1 For they do not also contain blood. One might obviously say that they draw their supply from the veins.2 But Erasistratus will not have it so. What further contrivance, then, does he suppose ? He says that a nerve has within itself veins and arteries, like a rope woven by Nature out of three different strands. By means of this hypothesis he imagined that his theory would escape from the idea of attraction. For if the nerve contain within itself a blood-vessel it will no longer need the adventitious flow of other blood from the real vein lying adjacent; this fictitious vessel, perceptible only in theory,3 will suffice it for nourishment.
But this, again, is succeeded by another similar difficulty. For this small vessel will nourish itself, but it will not be able to nourish this adjacent simple nerve or artery, unless these possess some innate proclivity for attracting nutriment. For how could the nerve, being simple, attract its nourishment, as do the composite veins, by virtue of the tendency
3	i.e. visible to the mind’s eye as distinguished from the bodily eye. c/. p. 21, note 4. Theoreton without qualification means merely visible, not theoretic, cf. p. 205, note 1.
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al σύνθετοι; κοιΧότης μεν yap τις εστιν εν αύτφ κατ' αυτόν, ἀλλ* ούχ αίματος αὓτη y ἀλλὰ πνεύματος ψυχικόν μεστή. δεόμεθα δ’ ἡμβῖς οὐκ εἰς τὴν κοιΧότητα ταύτην εlσάyειv τῷ λὁγῳ τὴν τροφήν ἀλλ* εἰς τὺ περίεχον αυτήν ayyεΐον, εϊτ οὖν τρεφεσθαι μόνον είτε και αύξεσθαι δέοιτο, πώς οὖν είσάξομεν; οΰτω yap ἐστι σμικρόν εκείνο τὺ άπΧούν cuyyεΐον καλ μεντοι καί των αΧΧων εκάτερον, ωστ\ εί τῇ λεπτότατη βεΧόνη νὑξειάς τι μέρος, ἄμα διαιρήσεις τὰ τρία. τόπος οὖν αισθητός άθρόως κενός ούκ αν ποτ εν αύτφ y ενοιτο· Xόyφ δὲ θεωρητός τ οπος κενούμενος ούκ ἦν avayκaστικός τής τού συνεχούς ακοΧουθίας.
Ἠβουλομην δ’ αὖ πάλιν μοι κάνταύθα τον Έρασίστρατον αυτόν άποκρίνασθαι περί τού στοιχειώδους εκείνου νεύρου τού σ μικρού, πότερον εν τι καί συνεχες ακριβώς εστιν ή εκ ποΧΧών καί σμικρών σωμάτων, ών ’Επίκουρος καὶ Λεύ-98 κιππος και Δημόκριτος ύπεθεντο, σὑγ||κειται. καὶ καὶ περὶ τούτου τούς Ἐρασιστρατείους όρώ διαφερομένους, . οι μεν yap εν τι καί συνεχες αυτό νομίζουσιν ή ούκ αν άπΧούν ειρήσθαι προς αύτού φασι· τινες δε καλ τούτο διαΧύειν εις ετερα στοιχειώδη τοΧμώσιν.	ἀλΑ,’ εί μεν εν τι και
συνεχες ἐστι, το κενούμενον εξ αύτού κατά τὴν άδηΧον υπό των ιατρών όνομαζομενην διαπνοήν 1
1 According to the Pneumatist school, certain of whose ideas were accepted by Erasistratus, the air, breath, pneuma, or spirit was brought by inspiration into the left side of the heart, where it was converted into natural, vital, and psychic pneuma ; the latter then went to the brain, whence it was distributed through the nervous system ; practically
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of a vacuum to become refilled ? For, although according to Erasistratus, it contains within itself a cavity of sorts, this is not occupied with blood, but with psychic pneuma,1 and we are required to imagine the nutriment introduced, not into this cavity, but into the vessel containing it, whether it needs merely to be nourished, or to grow as well. How, then, are we to imagine it introduced? For this simple vessel [i.e. nerve] is so small—as are also the other two—that if you prick it at any part with the finest needle you will tear the whole three ot them at once. Thus there could never be in it a perceptible space entirely empty. And an emptied space which merely existed in theory could not compel the adjacent fluid to come and fill it.
At this point, again, I should like Erasistratus himself to answer regarding this small elementary nerve, whether it is actually one and definitely continuous, or whether it consists of many small bodies, such as those assumed by Epicurus, Leucippus, and Democritus.2 For I see that the Erasistrateans are at variance on this subject. Some of them consider it one and continuous, for otherwise, as they say, he would not have called it simple ; and some venture to resolve it into yet other elementary bodies. But if it be one and continuous, then what is evacuated from it in the so-called insensible transpiration of the
this teaching iuvolved the idea of a psyche, or conscious vital principle. “Psychic pneuma” is in Latin spiritus animalis {anima = psyche); cf. p. 126, note 4. Introduction, p. xxxiv.
* Observe that Erasistratus’a “simple nerve” may be almost looked on as an anticipation of the cell. The question Galen now asks is whether this vessel is a “ unit mass of living matter,” or merely an agglomeration of atoms subject to mechanical law. cf. Galen’s “fibres,” p. 329.
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ούδεμίαν ἐν έαυτφ καταλείψει χώραν κενήν. οὕτω γαρ ούχ έν άλλα πολλὰ yεvήσετaι, διεἱργὁ-μενα δήπου ταῖς κεναῖς χώραις. εἰ δ’ ἐκ πολλών avy/ceirai, τῇ κηπαία κατά την παροιμίαν προς Ἀσκληπιάδην απέχω ρήσαμεν άναρμά τινα στοιχεία τιθέμενοι, πάλιν ονν άτεχνος ἡμῖν ἡ φύσις λεyέσθω^ τοῖς γαρ τοιούτοις στοιχείοις εξ ανάγκης τούθ" έπεται,
Διὺ δή μοι και δοκούσιν άμαθώς πάνυ την εις τὰ τοιαντα στοιχεία των απλών άδειων είσάηειν διάλυσιν ἔνιοι των 'Κρασιστρατείων. εμοϊ yovv οὐδὲν διαφέρει, καθ' έκατέρους yap άτοπος ο τής θρέφτεως εσται λόyος, έκείνοις τοῖς άπλοις άyyείoις τοῖς σμικροΐς τοϊς συντιθείσι τὰ μεγάλα || 99 τε καὶ αισθητά νεύρα κατά μέν τούς συνεχή φυλάττοντας αυτά μὴ δυναμένης yενέσθαι τής προς το κενούμενον ακολουθίας, ὅτι μηδέν εν τώ συνεχεΐ yίyvεται κενόν, καν άπορρέη τι· συνέρχεται yάp προς άλληλα τὰ καταλειπόμενα μόρια, καθάπερ επι τού ΰδατος όράται, και πάλιν εν yίyvεται πάντα την χώραν τού διαφορηθέντος αυτά καταλαμβάνοντα· κατά 8έ τούς ετέρους, ότι των στοιχείων εκείνων ούδέν δεΐται τής προς τό κενούμενον ακολουθίας, επί yάρ των αισθητών μόνων, ούκ επϊ τών λόyφ θεωρητών έχει δύναμιν, ως αυτός ό Έρασίστρατος όμoλoyεϊ διαρρήδην, ου περί τού τοιούτου κενού φάσκων έκάστοτε ποιεΐσθαι τον λόyov, ο κατά βραχύ παρέσπαρται τοϊς σώμασιν, αλλά περί τού σαφούς και αισθητού καλ άθρόου και μεyάλου και εvapyoύς και όπως αν ἄλλως όνομάξειν έθέλης. Ἐρασἴστρατος μέν yάp αυτός αισθητόν άθρόως ου φησι δύνασθαι
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physicians will leave no empty space in it ; otherwise it would not be one body but many, separated by empty spaces. But if it consists of many bodies, then we have “ escaped by the back door,” as the saying is, to Asclepiades, seeing that we have postulated certain inharmonious elements. Once again, then, we must call Nature “ inartistic ” ; for this necessarily follows the assumption of such elements.
For this reason some of the Erasistrateans seem to me to have done very foolishly in reducing the simple vessels to elements such as these. Yet it makes no difference to me, since the theory of both parties regarding nutrition will be shown to be absurd. For in these minute simple vessels constituting the large perceptible nerves, it is impossible, according to the theory of those who would keep the former continuous, that any “ refilling of a vacuum ” should take place, since no vacuum can occur in a continuum even if anything does run away; for the parts left come together (as is seen in the case of water) and again become one, taking up the whole space of that which previously separated them. Nor will any “ refilling” occur if we accept the argument of the other Erasistrateans, since none of their elements need it. For this principle only holds of things which are perceptible, and not of those which exist merely in theory; this Erasistratus expressly acknowledges, for he states that it is not a vacuum such as this, interspersed in small portions among the corpuscles, that his various treatises deal with, but a vacuum which is clear, perceptible, complete in itself, large in size, evident, or however else one cares to term it (for, what Erasistratus himself says is, that “ there cannot be a
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yεvέσθaι κενόν εγώ δ* * ἐκ περιουσίας εύπορήσας ονομάτων ταύτον δηλοῦν ἔν ye τω νυν προκειμένφ λὁγῳ δυναμένων καὶ τὰλλα προσέθηκα.
100	Κάλλιον ουν μοι δοκεῖ καὶ || ἡμᾶς τι συνεισενέγ-κασθαι τοῖς Ἐρασ/στρατείοις, ἐπειδὴ κατὰ τούτο yeyovapev, καὶ συμβουΧεύσαι τοῖς το πρώτον ἐκεῖνο καὶ άπΧούν ύπ 'Κρασιστράτου καλούμενον ayyeiov εἰς ἔτερ’ ἄττα σώματα στοιχειώδη διαΧύουσιν άττοστήναι τής ύποΧήψεως, ώς προς τῷ μηδέν ἔχειν ττλἐον ἔτι καὶ διαφερομένοις Ἐρασιστράτῳ. ὅτι μὲν οὖν οὐδὲν ἔχει πΧέον, έπιδέδεικται σαφώς· οὐδὲ γὰρ ήδυνήθη διaφvyeΐv την περὶ τῆς θρέψεως απορίαν ή ύπόθεσις· ὅτι δ’ οὐδ’ ’Ερασιστράτῳ σύμφωνός έστιν, δ εκείνος άπΧούν καϊ πρώτον ονομάζει, σύνθετον άπο-φαίνουσα, καϊ την τής φύσεως τέχνην αναιρούσα, πρόδηλον καὶ τοῦτ’ ειναί μοι δοκεῖ. εἰ μὴ γἀθ κἀν τοῖς άπΧοΐς τούτοις ενωσίν τινα τής ουσίας άττοΧείψομεν, ἀλλ’ εἰς αναρμα καϊ άμέριστα καταβησόμεθα στοιχεία, τταντάττασιν άναιρήσομεν τής φύσεως την τέχνην, ώσπερ καϊ πάντες οι εκ ταύτης όρμώμενοι τής ύποθέσεως ιατροί' καὶ φιΧόσοφοι. δεύτερα yap των τού ζώου μορίων κατά τήν τοιαύτην ύπόθεσιν ή ψὑσις, οὐ πρώτη
101	7ί7νεται. διαπΧάττειν δε || και δημιoυpyeΐv ου τού δευτέρου yεyovότoς, άΧΧά τού προϋπάρχοντας έστιν ώστ avayKaiov έστιν ευθύς εκ σπερμάτων ύποθέσθαι τάς δυνάμεις τής φύσεως, αίς δια-
1 cf. Book I., chap, xii.
* t.e. in biology we must begin with living substance— with something which is specifically alive—here with the “unit mass of living matter.” cf. p. 73, note 3.
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perceptible space which is entirely empty ” ; while I, for my part, being abundantly equipped with terms which are equally elucidatory, at least in relation to the present topic of discussion, have added them as well).
Thus it seems to me better that we also should help the Erasistrateans with some contribution, since we are on the subject, and should advise those who reduce the vessel called primary and simple by Erasistratus into other elementary bodies to give up their opinion ; for not only do they gain nothing by it, but they are also at variance with Erasistratus in this matter. That they gain nothing by it has been clearly demonstrated; for this hypothesis could not escape the difficulty regarding nutntion. And it also seems perfectly evident to me that this hypothesis is not in consonance with the view ot Erasistratus, when it declares that what he calls simple and primary is composite, and when it destroys the principle of Nature’s artistic skill.1 For, if we do not grant a certain unity of substance2 to these simple structures as well, and if we arrive eventually at inharmonious and indivisible elements,3 we shall most assuredly deprive Nature of her artistic skill, as do all the physicians and philosophers who start from this hypothesis. For, according to such a hypothesis, Nature does not precede, but is secondary to the parts of the animal.4 Now, it is not the province of what comes secondarily, but of what pre-exists, to shape and to construct. Thus we must necessarily suppose that the faculties of Nature, by which she
3	“ Ad elementa quae nee coalescere posaunt nec in partes dividi ” (Linacre). On the two contrasted schools cf. p. 45.
4	cf. loc. cit.
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πλάττει τε καὶ αυξάνει και τρέφει το ζφον ἀλλ* εκείνων των σωμάτων των άνάρμων και άμερών οὐδὲν εν έαυτῷ διαπλαστικὴν ἔχει δύναμιν ἢ αυξητικήν ή θρετττικην η ολως τεχνικήν ἀπαθὲς γὰΡ καὶ αμετάβλητον ύπόκειται. των 8* είρημένων οὐδὲν ἄνευ μεταβολής καὶ ἀλλοιώσεως καὶ τῆς δὁ ὅλων κράσεως γίγνεται, καθάττερ καλ διὰ των εμττροσθεν ενεδειξάμεθα. καί διὰ ταυτήν την ανάγκην ούκ εχοντες, ὅπως τὰ ακόλουθα τοῖς στοιχείου, οἷς ύττέθεντο, φυλάττοιεν, οἱ ἀπὺ των τοιούτων αιρέσεων ατταντες άτεχνον ήναγκάσθη-σαν άττοφηνασθαι την φύσιν. καίτοι ταΰτά γ ου τταρ ημών εχρήν μανθάνειν τούς Ἐρασι-στρατείους, άλλα παρ* αυτών των φιλοσόφων, οἷς μάλιστα δοκεῖ πρώτον εττισκοττεΐσθαι τὰ στοιχεία των ον των άττάντων.
Ουκουν ού8* Έρασίστρατον αν τις όρθώς άχρι τοσαύτης άμαθίας νομιζοι ττροηκειν, ώς μηδὲ 102 τ αυτήν ηνωρίσαι 8υνηθηναι την άκολου\\θίαν, ἀλλ’ ἄμα μεν ύττοθέσθαι τεχνικήν την φύσιν, αμα δ’ εἰς άτταθή καί άναρμα καί αμετάβλητα στοιχεία καταθραΰσαι την ουσίαν. καί μην εί δώσει τιν’ ἐν τοῖς στοιχείοις άλλοίωσίν τε καί μεταβολήν καί ενωσιν καί συνέχειαν, ὲν άσύνθετ ον αύτφ το άττλοϋν άγγειον εκείνο, καθάττερ καί αυτός ονομάζει, γενησεται. ἀλλ’ ἡ μὲν ἁπλῆ φλέψ εξ αυτής τραφήσεται, το νεΰρον δὲ καὶ ἡ αρτηρία τταρα της φλεβάς. * 1
1 “ Auxetic.” cf. ρ. 26, note 1.
1 “At corpomm quae noe una committi nec dividi possunt nullum in se formatricem, auctricem, nutricem, aut
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shapes the animal, and makes it grow and receive nourishment, are present from the seed onwards; whereas none of these inharmonious and non-partite corpuscles contains within itself any formative, incremental,1 nutritive, or, in a word, any artistic power; it is, by hypothesis, unimpressionable and untransformable,2 whereas, as we have previously shown,3 none of the processes mentioned takes place Without transformation, alteration, and complete intermixture. And, owing to this necessity, those who belong to these sects are unable to follow out the consequences of their supposed elements, and they are all therefore forced to declare Nature devoid of art. It is not from us, however, that the Erasistrateans should have learnt this, but from those very philosophers who lay most stress on a preliminary investigation into the elements of all existing things.
Now, one can hardly be right in supposing that Erasistratus could reach such a pitch of foolishness as to be incapable of recognizing the logical consequences of this theory, and that, while assuming Nature to be artistically creative, he would at the same time break up substance into insensible, inharmonious, and untransformable elements. If, however, he will grant that there occurs in the elements a process of alteration and transformation, and that there exists in them unity and continuity, thfcn that simple vessel of his (as he himself names it) will turn out to be single and uncompounded. And the simple vein will receive nourishment from itself, and the nerve and artery from the vein. How, and in what
in summa artificem facultatem habet; quippe quod im-patibile esse immutibileque praesumitur” (Linacre).
3 Book I., chape, v.-xi.
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πώς καὶ τινα τρόπον; έν τούτφ yap δὴ καὶ πρὁσθεν yevόμevoι τῷ λἀγῳ τῆς τῶν Έρασιστρα-τείων διαφωνίας ἐμνημόνευαatμεν, ἐπεδείξαμεν δὲ καὶ καθ’ έκατέρους μὲν άπορον elvai την των άπΧών ἐκείνων ἀγγείων θρέψιν, ἀλλὰ καὶ κρϊναι την μάχην αυτών ούκ ώκνήσ α μεν και τιμήσαι τον ’Ερασίστρατον εἰς τὴν βέΧτίονα μεταστήσαντες αίρεσιν.
Αύθις ονν ἐπὶ τὴν ὲν ἁπλοῦν ήνωμένον έαυτφ πάντη το στοιχειώδες ἐκεῖνο vevpov υποτιθε-μένην aipeaiv ό λόγος μεταβάς ἐπισκοπείσθω, πώς τραφήσεται* τὺ 7ὰρ εὺρεθὲν ἐνταῦθα κοινόν αν ήδη και τής (\πποκράτους αίρέσεως yevoiTo.
103 Κάλλιον δ* ἄν μοι δοκω τό ζητού\\μ€νον ἐπὶ τῶν νβνοσηκὁτων καὶ σφοδρά καταλελεπτυσ-μένων βασανισθήναι. πάντα yap τούτοις ivap-yως φαίνεται τα μόρια τοι) σώματος ατροφα και λεπτά καὶ πολλῆς προσθήκης τε καὶ ἀναθρἐ-ψ·εως δεόμενα, καὶ τοίνυν καί τό vevpov τούτο τό αισθητόν, ἐφ* οὑπερ ἐξ άρχής Ιποιησάμην τον λόγον, ισχνόν μὲν ίκανως yeyove, δεῖται δὲ θρέψεως. ἔχει δ’ ἐν έαυτφ μέρη πάμποΧΧα μὲν έκ€Ϊνα τα πρώτα και αόρατα vevpa τά σμικρά καί τινας αρτηρίας άπΧάς όXίyaς καί φΧέβας ομοίως. άπαντ ουν αυτού τὰ vevpa τα στοι-χ€ΐώδη καταΧ€Χέπτννται δηΧονότι και αυτά, ἡ, εἰ μηδ* ἐκεῖνα, οὐδὲ τὺ ὅλον. καὶ τοίνυν και θρέψ€ως ον τό μὲν ὅλον δεῖται vevpov, (έκαστον δ’ ἐκείνων οὐ δεῖται. καὶ μὴν εἰ δεῖται μὲν άναθρέ-ψ€ως, οὐδὲν δ’ ἡ προς τὺ κενούμενον άκοΧουθία
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way? For, when we were at this point before, we drew attention to the disagreement among the Erasistrateans,1 and we showed that the nutrition of these simple vessels was impracticable according to the teachings of both parties, although we did not hesitate to adjudicate in their quarrel and to do Erasistratus the honour of placing him in the better sect.2
Let our argument, then, be transferred again to the doctrine which assumes this elementary nerve8 to be a single, simple, and entirely unified structure, and let us consider how it is to be nourished ; for what is discovered here will at once be found to be common also to the school of Hippocrates.
It seems to me that our enquiry can be most rigorously pursued in subjects who are suffering from illness and have become very emaciated, since in these people all parts of the body are obviously atrophied and thin, and in need of additional substance and feeding-up; for the same reason the ordinary perceptible nerve, regarding which we originally began this discussion, has becoine thin, and requires nourishment. Now, this contains within itself various parts, namely, a great many of these primary, invisible, minute nerves, a few simple arteries, and similarly also veins. Thus, all its elementary nerves have themselves also obviously become emaciated ; for, if they had not, neither would the nerve as a whole; and of course, in such a case, the whole nerve cannot require nourishment without each of these requiring it too. Now, if on the one hand they stand in need of feeding-up, and if on the
1	cL p. 153.
2	On account of his idea of a simple tissue not susceptible of further analysis. 8 Or “ cell ” ; cf. p. 153, note 2.
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βοηθειν αὐτοῖς δύναται διά τε τὰς έμπροσθεν εἰρημἐνας απορίας καί διὰ τὴν ὺπἀγυιον ισχνό-τητα, καθάπερ δείξω, ζητητέον ἡμῖν ἐστιν ετέραν αιτίαν θρέψεως.
Πώς οὖν ἡ προς τὺ κενούμενον άκοΧονθία τρἐφειν ἀδύνατὁς ἐστι τον οὕτω διακείμενον;
104	ὅτι τοσοντον άκοΧουθεΐν || άναηκάζει τῶν συνεχών, ὅσον άπορρεΐ. τούτο δ’ ἐπὶ μὲν τῶν εύεκτούντων ικανόν εστιν εἰς τὴν θρέψιν, ἵσα 7ὰρ ἐπ’ αυτών είναι χρή τοῖς άπορρέονσι τα προστιθέμενα· ἐπὶ δὲ των εσχάτως ισχνών και ποΧΧής άναθρέψεως δεόμενων εί μη πολλαπλάσιον εἴη τὺ προστιθέμενον τον κενουμενου, τὴν ἐξ άρχης ἕξιν άναΧαβείν ούκ αν ποτέ δύναιντο. δῆλον οὖν, ώς εΧκειν αυτά δεήσει τοσούτφ πΧεϊον, ὅσῳ καΧ δεϊται πΧείονος. Ἐρασἴστρατος δὲ κάνταΰθα πρότερον ποιήσας το δεύτερον ούκ οιδ’ ὅπως οὐκ αισθάνεται. διότι yap, φησί, ποΧΧη πρόσθεσις εις άνάθρεψιν ηίηνεται τοῖς νενοσηκόσι, διά τούτο και ἡ προς ταύτην άκοΧου-θία ποΧΧη. πώς δ’ ὰν πολλὴ πρόσθεσις yivoiTO μη προηηουμένης άναδόσεως δαψιΧοΰς; εί δὲ τὴν διὰ τῶν φΧεβών φοράν τής τροφής άνάδοσιν καΧει, τὴν δ’ εἰς ίκαστον τῶν άπΧών καλ αοράτων εκείνων νεύρων και αρτηριών μετάΧηψιν ούκ άνάδοσιν άΧΧά διάδοσιν, ώς τινες όνομάζειν
105	ήξίωσαν, εἶτα || τὴν διὰ των φΧεβών μόνη τή 1 2
1	The horror vacui.
2	Prosthesis of nutriment; cf. p. 39, note 6.
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other the principle of the refilling of a vacuum1 can give them no help—both by reason of the difficulties previously mentioned and the actual thinness, as I shall show—we must then seek another cause for nutrition.
How is it, then, that the tendency of a vacuum to become refilled is unable to afford nourishment to one in such a condition ? Because its rule is that only so much of the contiguous matter should succeed as has flowed away. Now this is sufficient for nourishment in the case of those who are in good condition, for, in them, what is presented2 must be equal to what has flowed away. But in the case of those who are very emaciated and who need a great restoration of nutrition, unless what was presented were many times greater than what has been emptied out, they would never be able to regain their original habit. It is clear, therefore, that these parts will have to exert a greater amount of attraction, in so far as their requirements are greater. And I fail to understand how Erasistratus does not perceive that here again he is putting the cart before the horse. Because, in the case of the sick, there must be a large amount of presentation 2 in order to feed them up, he argues that the factor of “ refilling”1 must play an equally large part. And how could much presentation take place if it were not preceded by an abundant delivery3 of nutriment? And if he calls the conveyance of food through the veins delivery, and its assumption by each of these simple and visible nerves and arteries not delivery but distribution,4 as some people have thought fit to name it, and then ascribes conveyance
8 A nadoeiei 1 ‘ absorption ”; cf. p. 13, note 5.	4 Lit. diadosis.
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προς το κενούμενον ακοΧουθία φησϊ yiyνεσθαι, την εἰς τα λἀγῳ θεωρητά μετάΧηψιν ἡμῖν ἐξηγη-σάσθω. ὅτι μὲν γἀγ ούκέτ ἐπὶ τούτων η προς το κενούμενον ακοΧουθία λἐγεσθαι δύναται καὶ μάλιστ* ἐπὶ των εσχάτως Ισχνών, άποδέδεικται. τί δέ φησιν επ’ αυτών iv τω δευτερω τῶν καθοΧου λὁγων ὁ Έρασίστρατος, ἄξιον επακού-σαι τῆς λέξεω?· “ Τοῖς δ’ εσχάτοις τε καὶ ἁπλοῖς, λεπτοῖς τε καὶ στενοῖς οὖσιν, ἐκ τῶν παρακείμενων ἀγγείων ἡ πρὁσθεσις συμβαίνει εἰς τὰ κενώματα τῶν άπενεχθεντων κατὰ τὰ πΧάηια των αγγείων εΧκομένης τῆς τροφής καὶ κατα-χωριζομἐνης.” ἐκ ταύτης τής Χεξεως πρώτον μὲν τὺ κατὰ τὰ πλάγια προσίεμαί τε και αποδέχομαι· κατά μὲν γδη αὐτὺ τὺ στόμα το άπΧούν νευρον ούκ αν δὑναιτο δεχόμενου τὴν τροφήν όντως εις οΧον εαυτό διανεμειν ἀνάκειται 7ὰρ εκείνο τφ ψνχικφ π*νεύματι· κατὰ δὲ τὺ πλάγιον ἐκ τῆς παρακείμενης φΧεβός τής άπΧής εκχωρεί Χαβεϊν αυτό, δεύτερον δ’ αποδέχομαι των ἐκ τῆς Έρασισ τράτου Χεξεως ονομάτων το 106 ηεηραμμενον εφεξής τω κατά τα πΧάηια. || τί γαρ φησι; “ Κατὰ τὰ πλάγια των άηηείων εΧκο-μένης τής τροφής.” ὅτι μὲν οὖν εΧκεται, καὶ ἡμεῖς όμοΧσγούμεν, ὅτι δ’ οὐ τῇ προς τὺ κενούμενον ακοΧουθία, δέδεικται πρόσθεν.
VII
Ἐξεύρωμεν ούν κοινή, πῶς εΧκεται. πώς δ’ άΧΧως ή ώς 6 σίδηρος ύπο τής ήρακΧείας Χίθου 1
1 a.e. let him explain the diadosi*.
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through the veins to the principle of vacuumrefilling alone, let him explain to us the assumption of food by the hypothetical elements.1 For it has been shown that at least in relation to these there is no question of the refilling of a vacuum being in operation, and especially where the parts are very attenuated. It is worth while listening to what Erasistratus says about these cases in the second book of his “ General Principles”: “ In the ultimate simple [vessels], which are thin and narrow, presentation takes place from the adjacent vessels, the nutriment being attracted through the sides of the vessels and deposited in the empty spaces left by the matter which has been carried away.” Now, in this statement firstly I admit and accept the words “ through the sides.” For, if the simple nerve were actually to take in the food through its mouth, it could not distribute it through its whole substance; for the mouth is dedicated to the psychic pneuma.2 It can, however, take it in through its sides from the adjacent simple vein. Secondly, I also accept in Erasistratus’s statement the expression which precedes “ through the sides.” What does this.say ?	“ The nutriment being attracted through
the sides of the vessels.” Now I, too, agree that it is attracted, but it has beeu previously shown that this is not through the tendency of evacuated matter to be replaced. VII
VII
Let us, then, consider together how it is attracted. How else than in the way that iron is attracted by
1 “Spiritus animalis” ; cf. p. 152, note 1. The nutriment was for the ιοαΙΙ* of the vessels, not for their cavities, r/. p. 319, note 3.
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δύναμιν ἐχοὑσης ελκτικήν τοιαὑτης ποιὁτητος; ἀλλ’ εἰ τὴν μὲν αρχήν τῆς άναδόσεως ἡ τῆς κοιλίας ἔνθλιῆπς παρέχεται, τὴν δὲ μετὰ ταῦτα φοράν απασαν at τε φλέβες περιστελλὁμεναι καὶ προωθούσαι καλ των τρεφόμενων έκαστον επισπώ-μενον εἰς ὲαυτὁ, τῆς προς τὺ κενούμενον άκο-λουθίας ἀποστάντβς, ώς οὐ πρεπούσης ἀνδρὶ τεχνικήν ύποθεμένφ την φύσιν, όντως &ν ἡδη καὶ τὴν αντιλογίαν εϊημεν πεφευγὁτες τὴν Άσκληπιάδου μη δυνάμενοί γε λύειν αυτήν. το yap είς την ἀπόδειξιν παραλαμβανόμενον λῆμμα τὺ διεζευγμἐνον οὐκ ἐκ δυοῖν ἀλλ’ ἐκ τριών εστι κατά γε τὴν αλήθειαν διεζευγμένον. εί μεν οΰν 107 ώς ἐκ δυοῖν αὐτῷ χρη||σαίμεθα, ψευδός έσται τι των είς την ἀπόδειξιν παρειλημμένων εί δ’ ώς ἐκ τριών, απέραντος 6 λόγος ηενήσεται. VIII
VIII
Καὶ ταῦτ’ οὐκ εχρήν ἀγνοεῖν πὸν Ἐρασίστρα-τον, εἵπερ καν ὅναρ ποτὲ τοι? ἐκ τοῦ περιπάτου συνέτυχεν, ώσπερ ονν ουδέ τά περί τής γενέσεως των χυμών, ὐπὲρ ων ούδέν εχων είπείν ουδέ μέχρι τού μέτριου πιθανόν όϊεται παρακρούεσθαι σκηπτομενος, ώ? οὐδὲ χρήσιμος δλως εστ'ιν ή των τοιούτων έπίσκεψις.	εἶτ’, ώ προς θεών,
ὅπως μὲν τὰ σιτία κατὰ τὴν ηαστέρα πέττεται χρήσιμον επίστασθαι, πώς δ’ ἐν ταῖς φλεψίν ή
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the lodestone, the latter having a faculty attractive of this particular quality [existing in iron] P1 But if the beginning of anadosis depends on the squeezing action of the stomach,2 and the whole movement thereafter on the peristalsis and propulsive action of the veins, as well as on the traction exerted by each of the parts which are undergoing nourishment, then we can abandon the principle of replacement of evacuated matter, as not being suitable for a man who assumes Nature to be a skilled artist; thus we shall also have avoided the contradiction of Asclepi-ades8 though we cannot refute it: for the disjunctive argument used for the purposes of demonstration is, in reality, disjunctive not of two but of three alternatives; now, if we treat the disjunction as a disjunction of two alternatives, one of the two propositions assumed in constructing our proof must be false ; and if as a disjunctive of three alternatives, no conclusion will be arrived at. VIII
VIII
Now Erasistratus ought not to have been ignorant of this if he had ever had anything to do with the Peripatetics—even in a dream. Nor, similarly, should he have been unacquainted with the genesis of the humours, about which, not having even anything moderately plausible to say, he thinks to deceive us by the excuse that the consideration of such matters is not the least useful. Then, in Heaven’s name, is it useful to know how food is digested in the stomach, but unnecessary to know how bile comes into existence
1	Specific attraction ; cf. Book I., chap. xiv.
2	cf. p. 100, note 2.	5 In Book Π., chap. i.
Digitized by Google
GALEN
χολή 7ί7νεται, περιττόν; και τῆς κενώσεως ἄρα φροντιστέον αυτής μόνης, ἀμελητέον δὲ τἣς yεvέσεως; ὦσπερ οὐκ ἄμεινον ύπαρχον μακρφ το κωλύειν εὐθὺς ἐξ αρχής yevvaaOai πλείονα του πράηματ ἔχειν έκκενοϋντας. θαυμαστόν δὲ καὶ το διαπορεΐν, βἵτ’ ἐν τῷ σώματι τὴν yέveσιv αυτής ύποθετέον βἵτ* εὐθὺς έξωθεν ἐν τοῖς σιτίοις περιἐχεσθαι φατέον. ει yap δὴ τοὐτο καλώς ήπόρηται, τί οὐχὶ καὶ πβρὶ του αίματος επισκε-108 ψόμεθα, πότερον εν τῷ σώματι || λαμβάνει την yeveaiv ή τοις σιτίοις παρέσπαρται, καΒάπερ οί τάς ομοιομέρειας υποτιθέμενοί φασι; καί μην πόλλφ y ήν χρησιμώτερον ζητεΐσθαι, ποια των σιτίων ὁμολογεῖ τῇ τῆς αίματώσεως ivepyeia καί ποια διαφέρεται, του ζητεΐν, τινα μεν τῇ τῆς yaστpός ivepyeia νικάται ραδίως, τινα δ’ αντιβαίνει καὶ μάχεται, τούτων μεν yap ή ἔκλεξις εἰς πέψιν μόνην, εκείνων δ’ εἰς αίματος χρηστού διαφέρει yiveaiv. ουδέ yap ίσον εστιν ή μή καλώς εν τῇ γαστρὶ χυλωθήναι την τροφήν ή μή χρηστόν αίμα yεννηθήναι. πώς δ’ οὐκ αιδεΐται τάς μεν τής πέψεως αποτυχίας διαιρούμενος, ως πολλοί τ’ εἰσι καὶ κατὰ πολλὰς yiyvovrai προφάσεις, ὺπὲρ δὲ τῶν τἧς αίματώσεως σφαλμάτων ούδ’ ἄχρι ρήματος ενός οὐδ’ ἄχρι συλλαβἧς μιας φθεyξa μένος; καί μήν ευρίσκεταί ye και παχύ και λεπτόν εν ταΐς φλεψιν αίμα καί τοῖς μεν ερυθρότερον, τοῖς δὲ ξανθότερον, τοις δέ μελάντερον, τοις δέ φλeyμaτωδέστεpov. εί δ* ὅτι 1 2 3
1	Prevention better than cure.
2	c.g. Anaxagoras ; cf. p. 7, note 5 ; p. 20, note 3.
3	Lit. haematosis.	4 cf. p. 174, note 4.
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in the veins ? Are we to pay attention merely to the evacuation of this humour, and not to its genesis ? As though it were not far better to prevent its excessive development from the beginning than to give ourselves all the trouble of expelling it!1 And it is a strange thing to be entirely unaware as to whether its genesis is to be looked on as taking place in the body, or whether it comes from without and is contained in the food. For, if it was right to raise this problem, why should we not make investigations concerning the blood as well—whether it takes its origin in the body, or is distributed through the food as is maintained by those who postulate hovweomeries ? 2 Assuredly it would be much more useful to investigate what kinds of food are suited, and what kinds unsuited, to the process of blood-production3 rather than to enquire into what articles of diet are easily mastered by the activity of the stomach, and what resist and contend with it. For the choice of the latter bears reference merely to digestion, while that of the former is of importance in regard to the generation of useful blood. For it is not equally important whether the aliment be imperfectly chylified 4 in the stomach or whether it fail to be turned into useful blood. Why is Erasistratus not ashamed to distinguish all the various kinds of digestive failure and all the occasions which give rise to them, whilst in reference to the errors of blood-production he does not utter a single word—nay, not a syllable ? Now, there is certainly to be found in the veins both thick and thin blood; in some people it is redder, in others yellower, in some blacker, in others more of the nature of phlegm. And one who realizes that it
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και δυσώδες ού^χ ἔνα τρόπον ἀλλ’ ἐν πολλαῖς
109	πάνυ διαφοραΐς άρρήτοις μὲν λόγω, σα||<φεστάταις δ’ αἰσθήσεσι φαινεται γιγνόμενον, εἰδείη τις, οὐκ αν οίμαι μετρίως ἔτι καταγνώσεσθαι τῆς Έρα-σιστράτου ραθυμίας αυτόν οΰτω γ' αναγκαίου εἰς τὰ ἔργα τῆς τέχνης θεωρίαν παραλιπόντος,
’Εναργῆ γὰρ δὴ καὶ τὰ περὶ τῶν ύδέρων αμαρτήματα τfj' ραθυμία ταύτη κατὰ λόγον ήκολουθη-κὁτα. τὁ τε γὰρ τῇ στενοχώρια των οδών κωλύεσθαι νομίζειν πρόσω του ηπατος ίέναι το αίμα καὶ μηδέποτ αν άλλως ΰδερον δύνασθαι συστήναι πώς ούκ εσχάτην ένδείκνυται ραθυμίαν; τὁ τε μη διά τον σπλήνα μηδὲ δι ἄλλο τι μόριον, ἀλλ’ αει διὰ τον ἐν τῷ ήπατι σκίρρον ΰδερον οίεσθαι γίγνεσθαι τελέως αργού τὴν διάνοιαν ανθρώπου καϊ μηδενΐ τών όσημέραι γιγνομενων παρακολουθοΰντος. επί μεν γε χρονίαις αίμορ-ροισιν έπισχεθείσαις ἢ διὰ κένωσιν άμετρον εις ψϋξιν εσχάτην άγαγούσαις τον άνθρωπον ούχ άπαξ ούοε δι? ἀλλὰ πολλάκις ήδη τεθεάμεθα συστάντας ύδέρους, ώσπερ γε και γυναιξιν ή τε τής εφ* έκάστω μηνί καθάρσεως απώλεια παντελής καϊ άμετρος κενωσις, δταν αίμορραγήσωσί
110	ποθ’ αι μήτραι σφοδρώς, έπεκαλέσαντο πολ||λάκις ΰδερον καί τισιν αυτών και ό γυναικείος ονομαζόμενος ρους εις τοῦτ’ ετελεύτησε τό πάθος, ινα 1 2
1	Erasietratus held the spleen to be useless, cf. p. 143.
2	Induration : Gk. ekirros, Lat. scirrhus. The condition is now commonly known by Laennec’s term cirrhosis, from Gk. kirros, meaning yellow or tawny. Here again we have an example of Erasistratus’e bias towards anatomical or structural rather than functional explanations of disease, cf. p. 124, note 1.
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may smell offensively not in one way only, but in a great many different respects (which cannot be put into words, although perfectly appreciable to the senses), would, I imagine, condemn in no measured terms the carelessness of Erasistratus in omitting a consideration so essential to the practice of our art.
Thus it is clear what errors in regard to the subject of dropsies logically follow this carelessness. For, does it not show the most extreme carelessness to suppose that the blood is prevented from going forward into the liver owing to the narrowness of the passages, and that dropsy can never occur in any other way ? For, to imagine that dropsy is never caused by the spleen1 or any other part, but always by induration of the liver,2 is the standpoint of a man whose intelligence is perfectly torpid and who is quite out of touch with things that happen every day. For, not merely once or twice, but frequently, we have observed dropsy produced by chronic haemorrhoids which have been suppressed,3 or which, through immoderate bleeding, have given the patient a severe chill; similarly, in women, the complete disappearance of the monthly discharge,4 or an undue evacuation such as is caused by violent bleeding from the womb, often provoke dropsy; and in some of them the so-called female flux ends in this disorder. I leave out of account
8 On the risks which were supposed to attend the checking of habitual bleeding from piles cf. Celsus (De Re Med. VI. xviii. 9), “ Atque in quibusdam parum tuto supprimitur, qui sanguinis pronuvio imbecilliores non fiunt; habent enim purgationem hanc, non morbum.” (i.e. the habit was to be looked on as a periodical cleansing, not as a disease.)
4 Lit. catharsis.
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τοὺς από των κενεώνων άρχομένους ἢ ἄλλου τινος των επικαίρων μορίων ύ&έρους παραΧιπω, σαφώς μὲν καὶ αὐτοὺς eξε\eyχovτaς τὴν Ἐρασιστράτειον υπόληψην, ἀΧΧ’ οὐχ ούτως evapyώς ώς οἱ διὰ κατάψυζιν σφοδρὰν τῆς ὅλης ἔξεως ἀποτελού-μενοι. πρώτη yap αΰτη yeveσeως ύΒέρων αίτια διὰ τὴν αποτυχίαν της αίματώσεως yιηνομίνη τρόπον ομοιότατου ταϊς ἐπὶ τῇ των αιτίων απεψία Βιαρροίαις. οὐ μὴν έσκίρρωταί ye κατά τούς τοιούτους ύδέρους οὐδ’ ἄλλο τι σπ\άηχνον οὐδὲ πὸ ἦπαρ.
Ἀλλ’ Ἐρασίστρατος ὁ σοφός ὺπεριδὼν καὶ καταφρονήσας, ών οὑθ* Τπποκράτης οὑτε Διο-κλἣς οὑτε Πραξαγόρας οὑτε Φιλιστίων ἀλλ* οὐδὲ των αρίστων φιΧοσόφων οὐδεὶς κατεφρόνησεν ούτε Πλατών οὕτ’ Αριστοτέλης οὑτε Θεοφραστος, ὅλας iv€pyeίaς υπερβαίνω καθάπερ τι σμικρόν καί το τυχόν τής τέχνης παραΧιπών μέρος οὐδ* 111 ἀντειπεῖν άξιώσας, εἴτ’ ὸρθῶς εἵτε καὶ μὴ || σύμ-παντες οὖτοι θερμω και ψυχρφ καλ ξηρῷ και ὺγρᾤ, τοῖς μὲν ώς δρῶσι, τοῖς δ’ ώς πάσχουσι, τὰ κατὰ πὸ σώμα των ζώων απάντων Βιοικεΐσθαί φασι καΧ ώς τό θερμόν έν αύτοις εις τε τὰς αΧΚας εvεpyείaς και μαΚιστ εις την των χυμών yένεσιν τό πΧεϊστον Βύναται. ἀλλὰ τό μὲν μὴ πείθε· σθαι τοσούτοις τε καί τηΧικούτοις άνΒράσι και πλἑον αυτών οϊεσθαί τι yιyvώσκειv άνεμέσητον, τό δὲ μήτ ἀντιλογτὰς άξιώσαι μήτε μνήμης ούτως ένδοξον Bόyμa θαυμαστήν τινα την υπεροψίαν ενΒείκνυται. 1
1 Apparently some form of anaemia. 172
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the dropsy which begins in the flanks or in any other susceptible part; this clearly confutes Erasi-stratus’s assumption, although not so obviously as does that kind of dropsy which is brought about by an excessive chilling of the whole constitution; this, which is the primary reason for the occurrence of dropsy, results from a failure of blood-production,1 very much like the diarrhoea which follows imperfect digestion of food; certainly in this kind of dropsy neither the liver nor any other viscus becomes indurated.
The learned Erasistratus, however, overlooks— nay, despises—what neither Hippocrates, Diodes, Praxagoras, nor Philistion 2 despised, nor indeed any of the best philosophers, whether Plato, Aristotle, or Theophrastus; he passes by whole functions as though it were but a trifling and casual department of medicine which he was neglecting, without deigning to argue whether or not these authorities are right in saying that the bodily parts of all .animals are governed by the Warm, the Cold, the Dry and the Moist, the one pair being active and the other passive, and that among these the Warm has most power in connection with all functions, but especially with the genesis of the humours.8 Now, one cannot be blamed for not agreeing with all these great men, nor for imagining that one knows more than they; but not to consider such distinguished teaching worthy either of contradiction or even mention shows an extraordinary arrogance.
2	Philistion of Locri, a contemporary of Plato, was one of the chief representatives of the Sicilian school of medicine. For Diodes and Praxagoras see p. 51, note 1.
3	c/. Book I., chap. iii.
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Καὶ μην σμικρὁτατός ἐστι την γνώμην καί ταπεινός εσχάτως ἐν ἁπάσαις ταῖς άντίΧογίαις ἐν μὲν τοῖς περὶ τῆς πέψεως λὁγοις τοῖς σήπεσθαι τὰ σιτία νομίζουσι φιλοτὑμως άντιΧέγων, ἐν δὲ τοῖς περὶ τῆς άναδόσεως τοῖς διὰ τὴν παράθεσιν τῶν αρτηριών άναδίδοσθαι το δια των φΧεβών αἷμα νομίζουσιν, ἐν δὲ τοῖς περὶ τῆς ἀναπνοῆς τοῖς περιωθεισθαι τον ἀερα φάσκουσιν. οὐκ ώκνησε δ* οὐδὲ τοῖς άτμοειδώς εις τὴν κύστιν ίέναι τα ουρά νομίζουσιν ἀντειπεῖν οὐδὲ τοῖς εἰς || 112 τον πνεύμονα φέρεσθαι το ποτόν. ούτως ἐν άπασι τάς χειρίστας επιλεγόμενος δόξας άγάΧΧεται διατριβών ἐπὶ ττλἐον ἐν ταῖς άντίΧογίαις· ἐπὶ δὲ τῆς τοῦ αίματος γενέσεως οὐδὲν άτιμοτέρας οΰσης της ἐν τῇ γαστρϊ χυλώσεως τῶν αιτίων οΰτ ἀντειπεῖν τινι τῶν πρεσβυτερών ήξίωσεν οὕτ’ αυτός είση-γήσασθαί τιν ετέραν γνώμην ετόΧμησεν, ὁ περὶ ττασών των φυσικών ενεργειών εν ἀρχῇ τῶν καθόλου Χόγων υποσχόμενος ερεΐν, δπως τε γίγνονται καὶ δι’ ώντινων τού ζώου μορίων. ἢ τῆς μὲν πέττειν τα σιτία πεφυκυίας δυνάμεως άρρωστου-σης άπεπτήσει τό ζώον, τής δ* αίματούσης τὰ πεφθεντα ούδεν εσται πάθημα τό παράπαν, ἀλλ’ αδαμαντίνη τις ή μιν αυτή μόνη και απαθής εστιν; ή ἄλλο τι τῆς αρρώστιας αυτής εκγονον υπάρξει * * 4 5
1 Gk. pepsis ; otherwise rendered coction.
* c/. p. 13, note 5.	3 β.ς. Asclepiades.
4	Lit. chylosis; c/. p. 238, note 2.
5	That is to say, the haematopoietic function deserves
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Now, Erasistratus is thoroughly small-minded and petty to the last degree in all his disputations— when, for instance, in his treatise “ On Digestion,” 1 he argues jealously with those who consider that this is a process of putrefaction of the food ; and, in his work “ On Anadosis,” 2 with those who think that the anadosis of blood through the veins results from the contiguity of the arteries; also, in his work “On Respiration,” with those who maintain that the air is forced along by contraction. Nay, he did not even hesitate to contradict those who maintain that the urine passes into the bladder in a vaporous state,8 as also those who say that imbibed fluids are carried into the lung. Thus he delights to choose always the most valueless doctrines, and to spend his time more and more in contradicting these; whereas on the subject of the ongin of blood (which is in no way less important than the chylifi-cation 4 of food in the stomach) he did not deign to dispute with any of the ancients, nor did he himself venture to bring forward any other opinion, despite the fact that at the beginning of his treatise on “ General Principles ” he undertook to say how all the various natural functions take place, and through what parts of the animal! Now, is it possible that, when the faculty which naturally digests food is weak, the animal’s digestion fails, whereas the * faculty which turns the digested food into blood cannot suffer any kind of impairment ? 5 Are we to suppose this latter faculty alone to be as tough as steel and unaffected by circumstances? Or is it that weakness of this faculty will result in some-
consideration as much as the digestive processes which precede it.
!75
Digitized by Google
GALEN
και ούχ ΰδερος; δήλος ουν εναργώς ἐστιν ὁ Έρα-σίστρατος ἐξ ων ἐν μὲν τοῖς αλλοις οὐδὲ ταῖς φαυλοτάταις δόξαις άντιλέγειν ώκνησεν, ἐνταυθοῖ ο οΰτ άντειπεῖν τοῖς πρὁσθεν οὑτ’ αντος εἰπεῖν τι καινόν ἐτὁλμησε, τὺ σφάλμα τῆς € αυτού γνωριζών αίρεσεως.
Τί γὰρ ἀν καί λέγειν ἔσχεν ὐπὲρ αίματος || 113 άνθρωπος εἰς μηδὲν τῷ σνμφύτφ θερμφ χρώ-μενος; τί δὲ περὶ ξανθής χολής ή μελαίνης ή φλέγματος; δτι νή Αία δυνατόν εστιν άναμεμιγ-μένην τοῖς σιτίοις εὐθὺς εξωθεν παραγίγνεσθαι την χολήν. λεγ€ί 7°ὓς ττως αὐτοῖς όνόμασι· “ Πὁτερον δ* ἐν τῇ περί την κοιλίαν κατεργασία τής τροφής γεννάται τοιαύτη υγρασία ή μεμιγ-μενη τοῖς ἔξωθεν προσφερομενοις παραγίγνεται, ούδεν χρήσιμον προς ιατρικήν επεσκεφθαι?' και μήν, ω γενναιότατε, καὶ κενούσθαι χρήναι φάσκεις εκ τού ζώου τον χυμόν τούτον και μεγάλως λυπεΐν, εἰ μὴ κενωθείη. πώς ουν οὐδὲν ἐξ αυτού χρηστόν ύπολαμβάνων γίγνεσθαι τολμάς άχρηστον λέγειν εις ιατρικήν είναι τήν περί τής γενέ-σεως αυτού σκέψιν;
'Τποκείσθω γαρ εν μεν τοΐς σιτίοις περι-εχεσθαι, μὴ διακρίνεσθαι δ’ ακριβώς εν ήπατι· • ταῦτα γὰρ άμφότερα νομίζεις είναι δυνατά, και μήν ου σμικρόν ενταύθα το διαφερον ή ελα^ίστην ή παμπόλλην χολήν εν εαυτοις περιεχοντα προσάρασθαι σιτία. τα μεν γαρ ακίνδυνα, τὰ δὲ παμπόλλην περιεχοντα τώ μὴ δύνασθαι πάσαν 1
1 i.e. Erasistratus could obviously say nothing about any of the humours or their origins, since he had not postulated
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thing else than dropsy ? The fact, therefore, that Erasistratus, in regard to other matters, did not hesitate to attack even the most trivial views, whilst in this case he neither dared to contradict his predecessors nor to advance any new view of his. own, proves plainly that he recognized the fallacy of his own way of thinking.1
For what could a man possibly say about blood who had no use for innate heat ? What could he say about yellow or black bile, or phlegm ? Well, of course, he might say that the bile could come directly from without, mingled with the food ! Thus Erasistratus practically says so in the following words : “ It is of no value in practical medicine to find out whether a fluid of this kind 2 arises from the elaboration of food in the stomach-region, or whether it reaches the body because it is mixed with the food taken in from outside.” But, iny very good Sir, you most certainly maintain also that this humour has to be evacuated from the animal, and that it causes great pain if it be not evacuated. How, then, if you suppose that no good comes from the bile, do you venture to say that an investigation into its origin is of no value in medicine ?
Well, let us suppose that it is contained in the food, and not specifically secreted in the liver (for you hold these two things possible). In this case, it will certainly make a considerable difference whether the ingested food contains a minimum or a maximum of bile ; for the one kind is harmless, whereas that containing a large quantity of bile, owing to the fact that it cannot be properly purified 8
the four qualities (particularly the Warm—that is, innate heat). 2 i.e. bile. 8 i.e. deprived of its bile.
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114 αυτήν εν || ήπατι καθαρθήναι καλώς αίτια κατα-στήσεται των τ’ άλλων παθών, ών αὐτὺς ὁ Ἐρασίστρατος ἐπὶ πλήθει χολής yuyvεσθau φησι, καὶ τῶν ίκτέρων οὐχ ήκιστα, πώς ούν ούκ αναγκαιότατου ίατρφ γι·γνωσκαν, πρώτον μιν, ώς iv τοΐς σιτίοις αύτοΐς ἔξωθεν ἡ χολὴ περι-ἐχεται, δεύτερον δ’, ώς τὺ μὲν τεύτλου, εἰ τύχοι, παμπόλλην, 6 δ’ άρτος ελαχίστην και το μεν έλαιον πλευστήν, 6 δ’ οίνος ὸλιγίστην έκαστον τε τών άλλων άνισον τφ πλήθει περιέχει την χολήν; πώς yap ούκ αν εϊη γελοιότατος, ος ἂν ἑκὼν αίρήται τά πλείονα χολήν εν εαυτούς περί-εχοντα προ τών εναντίων;
Τί δ’ εἰ μὴ περιέχεται μεν εν τοΐς σιτίοις ἡ χολή, ηίηνεται δ* ἐν τοῖς τών ζωων σώμασιν; ή ονχΐ καί κατά τούτο χρήσιμον επίστασθαι, τινι μὲν καταστάσει σώματος επεται πλείων αυτής ἡ yέvεσις, τινι δ* ελάττων; άλλοιούν yap δήπου και μεταβάλλειν οΐοί τ’ εσμεν και τρέπειν επί το βέλτιον άεϊ τάς μοχθηράς καταστάσεις τού σώματος. ἀλΧ’ εἰ μὴ yιyvώσκoιμεv, καθότι μοχθηροί καί οπη τής δεούσης εξίστανται, πώς αν αύτάς ΙΙδἐπανάγειν οἷοί τ’ εϊημεν επί το || κρειττον;
Οΰκουν άχρηστόν εστιν εις τάς ίάσεις, ώς Ἐρασίστρατος φησιν, επίστασθαι τάληθές αύτο περί yεvεσεως χολής. ον μήν οὐδ’ αδύνατον οὐδ’ άσοφες ἐξευρεῖν, ὅτι μὴ τφ πλευστήν εν εαντφ περιεχειν το μίλι τήν ξανθήν χολήν ἀλλ’ εν τω σωματι μεταβαλλόμενου εις αυτήν άλλοιοΰταί τε και τρέπεται. πικρόν τε yάρ άν ήν yευoμέvoις, ευ χολήν εξωθεν ευθύς εν εαντφ περιειχεν άπασί τ’ άν ωσαύτως τοΐς ανθρώπους Ισον αυτής iyivva 178
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in the liver, will result in the various affections— particularly jaundice—which Erasistratus himself states to occur where there is much bile. Surely, then, it is most essential for the physician to know in the first place, that the bile is contained in the food itself from outside, and, secondly, that for example, beet contains a great deal of bile, and bread very little, while olive oil contains most, and wine least of all, and all the other articles of diet different quantities. Would it not be absurd for any one to choose voluntarily those articles which contain more bile, rather than those containing less ?
What, however, if the bile is not contained in the food, but comes into existence in the animal’s body ? Will it not also be useful to know what state of the body is followed by a greater, and what by a smaller occurrence of bile ?1 For obviously it is in our power to alter and transmute morbid states of the body—in fact, to give them a turn for the better. But if we did not know in what respect they were morbid or in what way they diverged from the normal, how should we be able to ameliorate them ?
Therefore it is not useless in treatment, as Erasistratus says, to know the actual truth about the genesis of bile. Certainly it is not impossible, or even difficult to discover that the reason why honey produces yellow bile is not that it contains a large quantity of this within itself, but because it [the honey] undergoes change, becoming altered and transmuted into bile. For it would be bitter to the taste if it contained bile from the outset, and it would produce an equal quantity of bile
1 Here it is rather the living organism we consider than the particular food that is put into it.
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τοττΧήθος. ὰλλ’ ούχ ὥδ’ ἔχ«ι	ev μεν
yap τοι?	άκμάζονσι	και /χάλιατ’ φύσει θερμό-
τεροι καὶ βίον είεν βιούντες ταλαίπωρον, απαν εἰς ξανθήν χολήν μεταβάλλει πὸ μἑλι· τοῖς γέρουσι δ* ίκανώς ἐστιν ἐπιτήδειον, ώς ἄν οὐκ εἰς χολήν ἀλλ’ εἰς αίμα την άλλοίωσιν εν εκείνος λαμβάνον. Ἐρασίστρατος δὲ προς τῷ μηδὲν τούτων γιγνώσκειν οὐδὲ περὶ τὴν διαιρεσιν του λόγου σωφρονεΐ, πότερον εν τοῖς σιτίοις ή ^ολὴ περιέχεται ευθύς εξ αρχής ή κατά^ την εν ^ τῇ κοιλία κατεργασίαν εγενετο, μηδὲν είναι χρήσι-116 μον εις ιατρικήν επεσκέφθαι λίγων, έχρήν || γαρ δήπου προσθεΐναί τι καί περί τής εν ήπατι καί φλεψί γενέσεως αυτής, εν τοῖσδε τοῖς όργάνοις γεννάσθαι την χολήν άμα τω αϊματι των παλαιών ιατρών τε καλ φιλοσόφων άποφηναμένων. άλλα τοΐς ευθύς εξ αρχής σφαλεΐσι και Βιαμαρτάνουσι τής ορθής όΒού τοιαύτά τε ληρεϊν άναγκαϊόν εστι και προσέτι των χρησιμωτάτων εις την τέχνην παραλιπεΐν την ζήτησιν.
Ἠδέως δ’ &ν ενταύθα τον λόγου γεγονως ήρόμην τούς όμΐλήσαι φάσκοντας αυτόν επί πλεΐστον τοΐς εκ του περιπάτου φιλοσόφοις, εί γιγνώσκουσιν, οσα περί τού κεκράσθαι τα σώμαθ' ημών εκ θερμού καί ψυχρού καί ξηρού καί υγρού προς Άριστοτέλονς εϊρηταί τε καί άποΒέΒεικται, καί ώς το θερμόν εν αύτοις εστι το Βραστικώτατον καί ώς των ζωων οσα μεν θερμότερα φύσει, ταύτα πάντως εναιμα, τα δ’ επί πλέον ψυχρότερα πάντως αναιμα καί Βιά τούτο τού χειμώνος αργά
ι8ο
Digitized by Google
ON THE NATURAL FACULTIES, II. vm
in every person who took it. The facts, however, are not so.1 For in those who are in the prime of life, especially if they are warm by nature and are leading a life of toil, the honey changes entirely into yellow bile. Old people, however, it suits well enough, inasmuch as the alteration which it undergoes is not into bile, but into blood. Erasistratus, however, in addition to knowing nothing about this, shows no intelligence even in the division of his argument; he says that it is of no practical importance to investigate whether the bile is contained in the food from the beginning or comes into existence as a result of gastric digestion. He ought surely to have added something about its genesis in liver and veins, seeing that the old physicians and philosophers declare that it along with the blood is generated in these organs. But it is inevitable that people who, from the very outset, go astray, and wander from the right road, should talk such nonsense, and should, over and above this, neglect to search for the factors of most practical importance in medicine.
Having come to this point in the argument, I should like to ask those who declare that Erasistratus was very familiar with the Peripatetics, whether they know what Aristotle stated and demonstrated with regard to our bodies being compounded out of the Warm, the Cold, the Dry and the Moist, and how he says that among these the Warm is the most active, and that those animals which are by nature warmest have abundance of blood, whilst those that are colder are entirely lacking in blood, and consequently in winter lie idle and motionless, lurking
1 Supreme importance of the “soil.” c/. Introduction, pp. xii. and xxxi.	o
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καί ακίνητα κεῖται φωΧεύοντα δίκην νεκρών, εϊρηται δὲ καί περὶ τῆς χροιάς του αίματος ούκ ΆριστοτεΧει μόνον, ἀλλὰ καὶ Πλάτωνι. καὶ
117	ἡμεῖς νυν, ὅπερ ἦδη καὶ πρὁσθεν εἶττον, || οὐ τὰ καλώς αποδεδειγμένα τοῖς παΧαιοΐς λέγειν πρού-θέμεθα, μήτε τῇ γνώμη μήτε τῇ λἑξει τοὺς ανορας εκείνους ύπερβαΧεσθαι δυνάμενοι· τὰ δ’ ἡτοι χωρίς άποδείξεως ως εναργή προς αυτών είρημενα διά το μηδ' ύπονοήσαι μοχθηρούς ούτως εσεσθαί τινας σοφιστάς, οῖ καταφρονησουσι της εν αύτοϊς αλήθειας, ἢ καὶ παραΧεΧειμμένα τεΧεως ύπ' εκείνων άξιουμεν εύρίσκειν τε καί άποδεικνύναι.
Περὶ δὲ τῆς των χυμών γενεσεως ούκ οίδ', εί εχει τις ετερον προσθεϊναι σοφώτερον ών 'Ιπποκράτης είπε και ’ΑριστοτέΧης καί Πραξαγὁρας καί Φιλότιμος και άΧΧοι ποΧΧοϊ τών πάΧαιών. άποδέδεικται γάρ εκείνοις τοῖς άνδράσιν άΧΧοιου-μένης τής τροφής εν ταΐς φΧεψΙν ύπο τής εμφύτου θερμασίας αίμα μεν ύπο τής συμμετρίας τής κατ αύτήν, οι δ’ αΧΧοι χυμοί διά τάς άμετρίας γι-γνόμενοι* καί τούτφ τφ Χόγφ πάνθ' όμοΧογεΐ τὰ φαινόμενα, καί γάρ τών εδεσμάτων δσα μιν εστι θερμότερα φύσει, χοΧωδεστερα, τὰ δὲ ψυχρότερα φΧεγματικώτερα· και τών ήΧικιών ωσαύτως χο-
118	λωδέστεΙΙραι μεν αί θερμότεραι φύσει, φΧεγμα-τωδεστεραι δ' αί ψυχρότεραι· και τών επιτηδευμάτων δὲ καὶ τών χωρών και τών ωρών καί ποΧύ δη πρότερον ετι τών φύσεων αύτών αί μεν γυ-χρότεραι φΧεγματωδέστεραι, χοΧωδεστεραι δ αί
\	1 Aristotle, Hist. Animal., iii. xix.; Plato, Timaeus, 80e.
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in holes like corpses. Further, the question of the colour of the blood has been dealt with not only by } Aristotle but also by Plato.1 Now I, for my part, as I have already said, did not set before myself the task of stating what has been so well demonstrated by the Ancients, since I cannot surpass these men either in my views or in my method of giving them expression. Doctrines, however, which they either stated without demonstration, as being self-evident (since they never suspected that there could be sophists so degraded as to contemn the truth in these matters), or else which they actually omitted to mention at all—these I propose to dis- 1 cover and prove.	,_^ J
Now in reference to the genesis of the humours, I do not know that any one could add anything wiser than what has been said by Hippocrates, Aristotle, Praxagoras, Philotimus 2 and many other among the Ancients. These men demonstrated that when the nutriment becomes altered in the veins by the innate heat, blood is produced when it is in moderation, and the other humours when it is not in proper proportion. And all the observed facts 3 agree with this Argument. Thus, those articles of food, whiclfl are by nature warmer are more productive of bile, 1 while those which are colder produce more phlegmiJ Similarly of the periods of life, those which are naturally warmer tend more to bile, and the colder more to phlegm. Of occupations also, localities and seasons, and, above all, of natures 4 themselves, the colder are more phlegmatic, and the warmer more
a Philotimus succeeded Diodes and Praxagoras, who were sucoeesive leaders of the Hippocratic school, φ p. 51, note 1.
* Lit. phenomena.
4 i.e. living organisms; cf. p. 47, note 1.
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θερμὸτεραι· καὶ νοσημάτων τὰ μὲν ψυχρά του φλέγματος εκγονα, τά δὲ θερμά τής ξανθής χολῆς· καὶ ὅλως οὐδὲν ἔστιν εὑρεῖν τῶν πάντων, δ μὴ τούτῳ τῷ λὁγῳ μαρτυρεί, πως δ’ οὐ μἑλλει; διὰ γαρ τὴν ἐκ των τεττάρων ποιαν κράσιν έκαστου των μορίων ώδί πως ένεργούντος ανάγκη πάσα καί διὰ τὴν βλάβην αυτών ή διαφθείρεσθαι τεΧέως ή έμπο-δίζεσθαί γε την ενέργειαν καί οΰτω νοσειν το ζφον ή ὅλον ἢ κατά τὰ μόρια.
Και τὰ πρώτα γε καί γενικώτατα νοσήματα τέτταρα τον αριθμόν υπάρχει θερμότητι καί ψυχρότητι καί ξηρότητι καί ύγρότητι δια^έροντα. τούτο δὲ καί αυτός ό Ἐρασίστρατος ομολογεί καίτοι μη βουΧόμένος, όταν γαρ εν τοϊς πυρετοίς χείρους των σιτίων τάς πέψεις γίγνεσθαι Χέγη, 119 μὴ διότι τής εμφύτου || θερμασίας ή συμμετρία διέφθαρται, καθάπερ οι πρόσθεν ύπεΧάμβανον, ἀλλ’ οτι περιστέΧΧεσθαι καί τρίβειν ή γαστήρ ούχ ομοίως δύναται βεβΧαμμένη την ενέργειαν, ερέσθαι δίκαιον αυτόν, υπό τίνος ή τής γαστρός ενέργεια βέβΧαπται.
Γενομένου γάρ, εί τύχοι, βουβωνος επί προσ-πταίσματι, πρὶν μὲν πυρέξαι τον άνθρωπον, ούκ &ν χείρον ἡ γαστήρ πέψειεν ου γάρ Ικανόν ήν ουδέτερον αυτών οΰθ’ ὁ βουβών ούτε το ἕλκος έμποδίσαι τι καί βΧάψαι την ενέργειαν τής κοιλίας· εί δε πυρέξειεν, ευθύς μὲν αί πέψεις γίγνονται χείρους, ευθύς δε καί την ενέργειαν τής γαστρός βεβΧάφθαι φαμέν όρθώς Χέγοντες. ἀλλ’ υπό τίνος e βλάβη, προσθείναι 1
1	Erasistratus rejected the idea of innate heat; he held that the heat of the bedy was introduced from outside.
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bilious. Also cold diseases (result from phlegm, and warmer ones from yellow tiile. There is not a single thing to be found which does not bear witness to the truth of this account. How could it be otherwise ? For, seeing that every part functions in its own special way because of the manner in which the four qualities are compounded, it is absolutely necessary that the function [activity] should be either completely destroyed, or, at least hampered, by any damage to the qualities, and that thus the animal should fall ill, either as a whole, or in certain of its parts.
Also the diseases which are primary and most generic are four in number, and differ from each other in warmth, cold, dryness and moisture. Now, Erasistratus himself confesses this, albeit unintentionally ;1 for when he says that the digestion of food becomes worse in fever, not because the innate heat has ceased to be in due proportion, as people previously supposed, but because the stomach, with its activity impaired, cannot contract and triturate as before—then, I say, one may justly ask him what it is that has impaired the activity of the stomach.
Thus, for example, when a bubo develops following an accidental wound2 gastric digestion does not become impaired until after the patient has become fevered; neither the bubo nor the sore of itself impedes in any way or damages the activity of the stomach. But if fever occurs, the digestion at once deteriorates, and we are also right in saying that the activity of the stomach at once becomes impaired. We must add, however, by what
3 As a bubo is a swelling in tbe groin, we must suppose that the wound referred to would be in the leg or lower abdomen.
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χρή τώ λὁγῳ. τὺ μὲν γαρ ἕλκος ούχ οϊόν τ’ ἦν αυτήν βλάπτειν, ὦσπερ οὐδ’ ὁ βουβών ἡ γὰρ ἄν έβλαψε καί προ του πυρετοῦ. εἰ δὲ μὴ ταυτα, δῆλον, ώς ἡ τής θερμασίας πλεονεξία. δύο γαρ ταῦτα πpoσεyέvετo τῷ βουβώνι, ἡ τῆς κατὰ τὰς αρτηρίας τε καὶ τὴν καρδίαν κινήσεως άλλοιωσις καὶ ἡ τῆς κατὰ φύσιν θερμασίας πλεονεξία, ἀλλ’ ἡ μὲν τῆς κινήσεως ἀλλοιωσις οὐ μόνον οὐδὲν 120 βλάψει τήν ivipyeiav τής γα||στρὁς, ἀλλὰ καὶ προσωφελήσει κατ’ ἐκεῖνα των ζώων, ἐν οἷς εἰς τὴν πέψιν ὑπέθετο πλεῖστον δύνασθαι τὺ διὰ των αρτηριών εἰς τὴν κοιλίαν ἐμπῖπτον πνεύμα, διὰ λοιπὴν οὖν ἔτι καὶ μόνην τήν α μέτρον θερμασίαν ή βλάβη τής evepyβίας τῇ γαστρι. τὺ μὲν γὰρ πνεύμα σφοδρότερου τε καί συνεχέστερου καί πλέον εμπίπτει νυν ή πρότερον. ώστε ταὑτῃ μὲν μάλλον πέψει τα διὰ τὺ πνεύμα καλώς πέττοντα ζώα, διὰ λοιπήν δ’ ἔτι τὴν παρὰ φύσιν θερμασίαν άπεπτήσει. τὺ γὰρ καὶ τῷ πνεύματι φάναι τιν ύπάρχειν ιδιότητα, καθ' ἢν πέττει, καπειτα ταυ την πυρε ττόντων διαφθείρεσθαι καθ' έτερον τρόπον ἐστὶν όμoλoyήσaι το άτοπον. ερωτηθέντες yap αύθις, ύπο τίνος ήλλοιώθη το πνεύμα, μόνην εξουσιν άποκρίνεσθαι τήν παρά φύσιν θερμασίαν καί μάλιστ έπι τού κατά τήν 1 2 3
1	t.e. fever as a cause of disease.
2	As we should say, “circulatory” changes.
3	This is the “vital spirit” or pneuma which, according to Erasistratus and the Pneumatist school, was elaborated in the left ventricle, and thereafter carried by the arteries all over the body, there to subserve circulatory processes. It
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it has been impaired. For the wound was not capable of impairing it, nor yet the bubo, for, if they had been, then they would have caused this damage before the fever as well. If it was not these that caused it, then it was the excess of heat1 (for these two symptoms occurred besides the bubo—an alteration in the arterial and cardiac movements 2 and an excessive development of natural heat). Now the alteration of these movements will not merely not impair the function of the stomach in any way: it will actually prove an additional help among those animals in which, according to Erasistratus, the pneuma, which is propelled through the arteries and into the alimentary canal, is of great service in digestion;3 there is only left, then, the disproportionate heat to account for the damage to the gastric activity. For the pneuma is driven in more vigorously and continuously, and in greater quantity now than before ; thus in this case, the animal whose digestion is promoted by pneuma will digest more, whereas the remaining factor—abnormal heat—will give them indigestion. For to say, on the one hand, that the pneuma has a certain property by virtue of which it promotes digestion, and then to say that this property disappears in cases of fever, is simply to admit the absurdity. For when they are again asked what it is that has altered the pneuma, they will only be able to reply, “ the abnormal heat,” and particularly if it be the pneuma in the food canal which is in
has some analogy with oxygen, but this is also the case with the “natural spirit” or pneuma, whose seat was the liver and which was distributed by the veins through the bedy ; it
fresided over the more vegetative processes, cf. p. 152, note 1; ntroduction, p. xxxiv.
is?
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κοιλίαν οὐδὲ yctp πλησιάζω κατ' ονδέν τούτο τφ βονβωνι.
Καίτοι τί των ζωων εκείνων, εν οἷς ἡ τον πνεύματος ἰδιὁτης μέγα δὑναται, μνημονεύω, παρόν επ' άνθρώποις, εν οἷς ἢ οὐδὲν ἢ παντάπασιν
121	ἀμυ|]δρὁν τι καὶ μικρόν ωφελεί, ποιεισθαι. τον λόγον; ἀλλ’ ὅτι μὲν εν τοῖς πνρετοις ούτοι κακώς πέττονσιν, ομολογεί και αντος καί την y αιτίαν προστιθεΧς βεβλάφθαι φησϊ της γαστρὸς την εvέpyειav. ον μην άλλην yi τινα πρόφασιν τής βλάβης είπεΐν ἔχει πλήν τής παρά φύσιν θερμασίας. ἀλλ’ εἰ βλάπτει την εvεpyειav ή παρά φύσιν θερμασία μη κατά τι σνμβεβηκός, άλλά διὰ την αν τής ονσίαν τε καί δύναμιν, εκ των πρώτων &ν εϊη νοσημάτων καί μην ονκ ενδέχεται των πρώτων μεν είναι νοσημάτων την άμετρίαν τής θερμασίας, την δ' εvέpyειav νπο τής ενκρασίας μή γίγνεσθαι, ονδέ yάp δι άλλο τι δννατον yiyvεσθaι την δνσκρασίαν αιτίαν των πρώτων νοσημάτων ἀλλ’ ἢ διά την ενκρασίαν διαφθειρομένην. τφ yάp νπο ταύτης yίyvεσθaι τάς εvεpyείaς άνάηκη καί τάς πρώτας αντων βλάβας διαφθειρομένης γίγνεσθαι.
Ὄτι μεν ονν και κατ' αντον τον Έρασίστρα-τον ή ευκρασία τον θερμού των ενεργειών αιτία, τοϊς θεωρεϊν το άκολονθον δνναμενοις ικανως άποδεδειχθαι νομίζω.	τούτον δ' νπάρχοντος
122	ή μιν οὐδὲν ἔτι χαλεπόν || εφ' έκάστης εvεpyείaς
1	Even leaving the pneuma out of account, Galen claims that he can still prove his thesis.
2	In other woras : if dyscrasia is a first principle in pathology, then eucrasia muet be a first principle in physiology.
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question (since this does not come in any way near the bubo).
Yet why do I mention those animals in which the property of the pneuma plays an important part, when it is possible to base one’s argument upon human beings, in whom it is either of no importance at all, or acts quite faintly and feebly ?1 But Erasistratus himself agrees that human beings digest badly in fevers, adding as the cause that the activity of the stomach has been impaired. He cannot, however, advance any other cause of this impairment than abnormal heat. But if it is not by accident that the abnormal heat impairs this activity, but by virtue of its own essence and power, then this abnormal heat must belong to the pnmary diseases. But, indeed, if disproportion of heat belongs to the primary diseases, it cannot but be that a proportionate blending [eucrasia] of the qualities produces the normal activity.2 For a disproportionate blend [dyscrasial can only become a cause of the primary diseases through derangement of the eucrasia. That is to say, it is because the [normal] activities arise from the eucrasia that the primary impairments of these activities necessarily arise from its derangement.
I	think, then, it has been proved to the satisfaction of those people who are capable of seeing logical consequences, that, even according to Erasi-stratus’s own argument, the cause of the normal functions is eucrasia of the Warm.3 Now, this being so, there is nothing further to prevent us from saying
* The above is a good instance of Galen’s “logical” method as applied to medical questions ; an appeal to those who are capable of following “logical sequence.” c/ p. 209, note 1.
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τῇ μὲν ευκρασία το βεΧτιον ἕπεσθαι λέγειν, τῇ δὲ δυσκρασία τα γείρω, καί τοίνυν εἵπερ ταῦθ* οὕτως ἔχει, τὺ μὲν αἷμα τῆς σύμμετρον θερ-μασίας, την δὲ ξανθήν χολὴν τῆς άμετρου νομι-στεον ύπάρχειν εγγονον. οΰτω yap καί ἡμῖν εν τε ταῖς θερμαῖς ἡλικίαις καὶ τοῖς θερμοῖς χωρίοις καὶ ταῖς ώραις του ἔτους ταῖς θερμαῖς και ταῖς θερμαῖς καταστάσεσιν, ωσαύτως δὲ καὶ ταῖς θερμαῖς κράσεσι των ανθρώπων καί τοῖς ἐπιτηδεύμασί τε καϊ τοῖς διαιτήμασι καὶ τοῖς νοσημασι τοῖς θερμοῖς εὐλἀγως ἡ ξανθή χοΧη πΧείστη φαίνεται ηιηνομενη.
Τὺ δ’ άπορεϊν, είτ εν τοῖς σώμασι των ανθρώπων 6 χυμός οντος εχει την yένεσιν είτ’ εν τοῖς σιτίοις περιέχεται, μηδ’ ὅτι τοῖς ὑγιαίνουσιν άμεμπτως, ὅταν άσιτήσωσι παρά το έθος υπό τινος περιστάσεως πραγμάτων άvayκaσθέvτεςi πικρόν μὲν τὺ στόμα yiyνεται, χοΧώδη δὲ τὰ οὖρα, δάκνεται δ’ ἡ γαστήρ, εωρακότος εστιν ἀλλ’ ώσπερ εξαίφνης νυν εις τον κόσμον εΧη-Χυθότος και μηπω τὰ κατ’ αυτόν φαινόμενα yιyvώσκovτoς. επεί τις ούκ οιδεν, ώς έκαστον των εψομενών επί πΧέον άΧυκώτερον μεν το 123 πρώτον, ύστερον || δὲ πικρότερον yiyνεται; καν εί τὺ μἐλι βουΧηθείης αυτό τό πάντων γλυκύτατου ἐπὶ πΧειστον εψειν, αποδείξεις και τούτο πικρότατον ό yap τοῖς αΧΧοις, όσα μη φύσει θερμά, παρὰ τῆς εψησεως iyyiyνεται, τοντ εκ φύσεως υπάρχει τφ μέΧιτι. διά τοντ’ οὖν ἐψὁ-μενον ού yiyvετaι yXυκύτεpov^ οσον yάp εχρήν είναι θερμότητας εἰς γὲνεσιν yXυκvτητoςi ακριβώς αύτφ τούτο παν οΐκοθεν υπάρχει. δ τοίνυν 190
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that, in the case of each function, eucrasia is followed by the more, and dyscrasia by the less favourable • alternative. And, therefore, if this be the case, we must suppose blood to be the outcome of proportionate, and yellow bile of disproportionate heat. So we naturally find yellow bile appearing in greatest quantity in ourselves at the warm periods of life, in warm countries, at warm seasons of the year, and when we are in a warm condition; similarly in people of warm temperaments, and in connection with warm occupations, modes of life, or diseases.
And to be in doubt as to whether this humour has its genesis in the human body or is contained in the food is what you would expect from one who has—I will not say failed to see that, when those who are perfectly healthy have, under the compulsion of circumstances, to fast contrary to custom, their mouths become bitter and their urine bile-coloured, while they suffer from gnawing pains in the stomach— but has, as it were, just made a sudden entrance into the world, and is not yet familiar with the phenomena which occur there. Who, in fact, does not know that anything which is overcooked grows at first salt and afterwards bitter? And if you will boil honey itself, far the sweetest of all things, you can demonstrate that even this becomes quite bitter. For what may occur as a result of boiling in the case of other articles which are not warm by nature, exists naturally in honey; for this reason it does not become sweeter on being boiled, since exactly the same quantity of heat as is needed for the production of sweetness exists from beforehand in the honey. Therefore the external heat,
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έξωθεν τοῖς ἐλλιπως θερμοῖς ἦν ωφέλιμον, τοῦτ’ έκείνφ βλάβη τε καὶ ἀμετρία γίγνεται καὶ διὰ τούτο θάττον των άλλων έψόμενον άποδείκνυται * πικρόν. δι’ αὐτὺ δὲ τούτο καὶ τοῖς θερμοῖς φύσει καὶ τοῖς άκμάζουσιν εἰς χολήν ετοίμως μεταβάλλεται. θερμφ γάρ θερμόν πλησιάζον εἰς άμετρίαν κράσεως ετοίμως εξίσταται καλ φθάνει χολή ηιηνόμενον, ούχ αίμα, δεῖται τοί-νυν γυχρας μεν κράσεως ανθρώπου, ψύχρας δ’ ηλικίας, ιν εις αίματος άηηται φύσιν. οΰκουν άπο τρόπου συνεβούλευσεν *Ιπποκράτης τοῖς φύσει πικροχόλοις μη προσφέρειν το μέλι, ως 124 &ν θερμοτερας || δηλονότι κράσεως ύπάρχουσιν. οΰτω δὲ καὶ τοῖς νοσήμασι τοϊς πικροχόλοις πολέμιον είναι το μέλι και τη των γερόντων ηλικία φίλιον ούχ Τπποκράτης μόνον ἀλλὰ καί πάντες ιατροί λέηουσιν, οι μεν εκ της φύσεως αὐτοῦ την δύναμιν ενδειξαμένης εύρόντες, οι δ’ εκ της πείρας μόνης, ουδέ yap ουδέ τοΐς από της εμπειρίας ίατροϊς ἔτερον τι παρά ταύτα τετηρηται yιγνὁμενον, ἀλλὰ χρηστόν μέν γέροντι, νέφ δ’ ου χρηστόν, καί τφ μεν φύσει πικροχόλψ βλαβερόν, ωφέλιμον δὲ τῷ φλεyμaτώδει· καλ των νοσημάτων ωσαύτως τοΐς μέν πικροχόλοις εχθρόν, τοΐς δέ φλεγματώδεσι φίλιον* ὲνὶ δὲ λογῳ τοῖς μέν θερμοΐς σώμασιν ἢ διά φύσιν η διά νόσον ἢ δι ηλικίαν η δι ώραν η διά χώραν η δι επιτήδευμα χολής ηεννητικόν, αίματος δέ τοΐς εναντίοις.
Καὶ μην ουκ ενδέχεται ταὐτὺν έδεσμα τοΐς μέν χολήν γένναν, τοΐς ὃ’ αίμα μή ουκ εν τφ σώματι
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which would be useful for insufficiently warm substances, becomes in the honey a source of damage, in fact an excess; and it is for this reason that honey, when boiled, can be demonstrated to become bitter sooner than the others. For the same reason it is easily transmuted into bile in those people who are naturally warm, or in their prime, since warm when associated with warm becomes readily changed into a disproportionate combination and turns into bile sooner than into blood. Thus we need a cold temperament and a cold period of life if we would have honey brought to the nature of blood.1 Therefore Hippocrates not improperly advised those who were naturally bilious not to take honey, since they were obviously of too warm a temperament. So also, not only Hippocrates, but all physicians say that honey is bad in bilious diseases but good in old age ; some of them having discovered this through the indications afforded by its nature, and others simply through experiment,2 for the Empiricist physicians too have made precisely the same observation, namely, that honey is good for an old man and not for a young one, that it is harmful for those who are naturally bilious, and serviceable for those who are phlegmatic. In a word, in bodies which are warm either through nature, disease, time of life, season of the year, locality, or occupation, honey is productive of bile, whereas in opposite circumstances it produces blood.
But surely it is impossible that the same article of diet can produce in certain persons bile and in others blood, if it be not that the genesis of these humours is
1	The aim of dietetics always being the preduction of moderate heat—i.e. blood.
2	Note contrasted methods of Rationalists and Empiricists.
193
o
Digitized by Google
GALEN
τῆς γενέσεως αυτών ἐπιτελουμένης. εἰ γὰρ δὴ οἴκοθἐν γε καὶ παρ’ εαυτού των εδεσμάτων έκαστον ἔχον καὶ οὐκ ἐν τοῖς των ζῴων σώμασι || 125 μεταβαλλόμενου έγέννα την χολήν, ἐν άπασιν αν ομοίως αυτήν τοῖς σώμασιν eyevva καὶ τὺ μὲν πικρόν ἔξω γευομένοις ἦν ἂν οἶμαι χολἣς ποιητικόν, εἰ δἑ τι γλυκύ καὶ χρηστόν, οὐκ ἂν οὐδὲ τὺ βραχύτατου ἐξ αὐτοῦ χολής έγεννάτο. και μην ου το μέλι μόνον, ἀλλὰ καὶ τῶν άλλων έκαστον των γλυκέων τοῖς προειρημένοις σώμασι τοῖς δι* ότιόύν των είρημένων θερμοῖς οὖσιν εἰς χολὴν ετοίμως ἐξίσταται.
Καίτοι ταῦτ’ οὐκ οΖδ* ὅπως ἐξηνἐχθην εἰπεῖν οὐ προελὁμενος ἀλλ’ ὺπ’ αυτής του λόγου τής ακολουθίας άναγκασθείς. εϊρηται δ’ ἐπὶ πλεΐ-στον ὐττὲρ αυτών Άριστοτέλει τε καί Πραξαγὁρᾳ την ^ΥτττΓοκράτους καί Πλάτωνος γνώμην όρθώς έξηγησαμένοις.
IX
Μὴ τοίνυν ώς αποδείξεις ύφ' ημών είρήσθαι νομίζειν τα τοιαύτα μάλλον ή περὶ τῆς των άλλως γιγνωσκόντων αναισθησίας ἐνδείξεις, οῖ μηδὲ τὰ προς απάντων όμολογούμενα και καθ' εκάστην ημέραν φαινόμενα γιγνώσκουσιν τας δ’ αποδείξεις αυτών τάς κατ' επιστήμην έξ εκείνων χρὴ λαμβάνειν των αρχών, ὧν ἡδη 126 καὶ πρόσθεν || εϊπομεν, ὼς τὺ δρᾶν καὶ πάσχειν εις άλληλα τοῖς σώμασιν υπάρχει κατα το θερμόν και ψυχρόν καί ξηρόν και υγρόν. καὶ 1
1 Lit. anaesthesia. Linacre renders it indocilitas.
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accomplished in the body. For if all articles of food contained bile from the beginning and of themselves, and did not produce it by undergoing change in the animal body, then they would produce it similarly in all bodies; the food which was bitter to the taste would, I take it, be productive of bile, while that which tasted good and sweet would not generate even the smallest quantity of bile. Moreover, not only honey but all other sweet substances are readily converted into bile in the aforesaid bodies which are warm for any of the reasons mentioned.
Well, I have somehow or other been led into this discussion,—not in accordance with my plan, but compelled by the course of the argument. This subject has been treated at great length by Aristotle and Praxagoras, who have correctly expounded the view of Hippocrates and Plato. IX
IX
For this reason the things that we have said are not to be looked upon as proofs but rather as indications of the dulness1 of those who think differently, and who do not even recognise what is agreed on by everyone and is a matter of daily observation. As for the scientific proofs of all this, they are to be drawn from these principles of which I have already spoken2—namely, that bodies act upon and are acted upon by each other in virtue of the Warm, Cold, Moist and Dry. And if one is
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εἵτε φλέβας εἴθ’ ἦπαρ εἵτ’ αρτηρίας εἵτε καρδίαν εἵτε κοιλίαν εἵτ’ ἄλλο τι μόριον εvεpyεΐv τις φήσειεν ήντινούν ivepyeiav, άφύκτοις ανάηκαις αναηκασθησζται διὰ τὴν ἐκ τῶν τεττάρων ποιαν κράσιν ομολ&γησαι την ivepyeiav ύπάρχειν αύτφ· διὰ τί 7ἐφ ἡ 7αστήθ περιστέλλεται τοῖς σιτίοις, διὰ τί δ* αἱ φλέβες αίμα yεwωσι, παρὰ τῶν Ἐρασιστρατείων ἐδεὁμην άκουσαι. το γὰρ ὅτι περιστέλλεται μόνον αυτό καθ' εαυτό ηιηνώσκειν ούοέπω χρηστόν, εΐ μη και την αιτίαν είδείημεν οΰτω yap αν οιμαι καί τα σφάλματα θερα-πενσαιμεν. ου μέλει, φασίν, ημϊν ουδέ πολύ-πpayμovoΰμεv έτι τὰς τοιαύτας αιτίας· υπέρ ιατρόν yap είσι και τφ φυσικφ προσήκουσι. πότερον οὖν οὐδ’ άντερεϊτε τω φάσκοντι την μέν ευκρασίαν την κατά φύσιν αιτίαν είναι τής ενερ-yείaς έκάστφ των όpyάvωv, την δ’ αΰ δυσκρασίαν 127 νόσον τ’ ήδη καΧεϊσθαι και πάντως υπ’ αὐ||τῆς βλάπτεσθαι την ένέρηειαν; ἢ πεισθήσεσθε ταΐς των παλαιών άποδειξεσιν; ή τρίτον τι και μέσον έκατέρου τούτων πράξετε μήθ ως άληθέσι τοῖς λόyoις εξ ανάγκης πειθόμενοι μήτ άvτιλέyovτες ως ψευδέσιν, ἀλλ* απορητικοί τινες εξαίφνης και Πυρρώνειοι yεvήσεσθε; καλ μην εί τούτο δράσετε, την εμπειρίαν ἀναγκαῖον υμίν προστήσασθαι. τω γὰρ &ν ετι τρόπφ και των ιαμάτων εύποροιητε τήν ουσίαν έκάστου των νοσημάτων άηνοούντες; τί ούν ούκ εξ αρχής εμπειρικούς υμάς αύτους εκαλέσατε; τι δέ πράημαθ* ή μιν παρέχετε φυ- 1 2
1	Iatros: lit. “healer.”
2	Lit. “physicist” or “physiologist,” the student of the physis. cf. p. 70, note 2.
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speaking of any activity, whether it be exercised by vein, liver, arteries, heart, alimentary canal, or any part, one will be inevitably compelled to acknowledge that this activity depends upon the way in which the four qualities are blended. Thus I should like to ask the Erasistrateans why it is that the stomach contracts upon the food, and why the veins generate blood. There is no use in recognizing the mere fact of contraction, without also knowing the cause; if we know this, we shall also be able to rectify the failures of function. “ This is no concern of ours,” they say; “we do not occupy ourselves with such causes as these ; they are outside the sphere of the practitioner,1 and belong to that of the scientific investigator.” 2 Are you, then, going to oppose those who maintain that the cause of the function of every organ is a natural eucrasia,3 that the dyscrasia is itself known as a disease, and that it is certainly by this that the activity becomes impaired ? Or, on the other hand, will you be convinced by the proofs which the ancient writers furnished ? Or will you take a midway course between these two, neither perforce accepting these arguments as true nor contradicting them as false, but suddenly becoming sceptics— Pyrrhonists, in fact ? But if you do this you will have to shelter yourselves behind the Empiricist teaching. For how are you going to be successful in treatment, if you do not understand the real essence of each disease ? Why, then, did you not call yourselves Empiricists from the beginning ? Why do you confuse us by announcing that you are
3	That is, a blending of the four principles in their natural proportion ; Lat. temperiee. Dyscrasia = intemperies, “distemper.”
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σικὰς ένεργείας ἐπαγγελλόμενοι ζητειν ἰάσεως ἔνεκεν; εἰ γὰρ αδύνατος ἡ γαστήρ ἐστί τινι περιστέλλεσθαι καὶ τρίβειν, πώς αυτήν εἰς τὺ κατὰ φύσιν ἐπανάξομεν άγνοούντες τὴν αιτίαν τῆς αδυναμίας; εγω μέν φημι τὴν μὲν ύπερτεθερ-μασμένην εμψυκτέον ἡμῖν είναι, τὴν δ’ ἐῆτυγ-μένην θερμαντέον οὖτω δὲ καὶ τὴν έξηρασ μΐένην ύγραντέον, τὴν δ’ ύγρασμένην ξηραντἑον. ἀλλὰ 128 καὶ II κατὰ συζυγίαν, εἰ θερμοτέρα τού κατά φύσιν άμα καλ ξηρότερα τύχοι γεγενημένη, κεφάΧαιον είναι της ἰάσεως έμψύχειν θ’ αμα καί ύγραίνειν εἰ δ’ αὐ ψυχροτέρα τε καί ύγροτέρα, θερμαίνειν τε και ξηραίνειν κάπί των ἄλλων ὼσαύτως* οἱ δ’ ἀπ’ Έρασιστράτου τί ποτέ καί πράξουσιν οὐδ ὅλως ζητεϊν των ενεργειών τας αιτίας ὁμολογοῦν-τες; ὁ γαρ τοι καρπός τής περί των ενεργειών ζητήσεως οντος έστι, τὺ τὰς αιτίας των δυσκρασιών εἰδὁτα εἰς τὺ κατὰ φύσιν έπανάγειν αύτάς, ώς αυτό γε μόνον το γνωναι την έκαστου των οργάνων ενέργειαν ήτις εστίν οΰπω χρηστόν εις τας Ιάσεις.
Ερασίστρατος δέ μοι δοκεῖ καὶ αὺτὺ τοῦτ’ άγνοεϊν, ως, ήτις αν εν τῷ σώματι διάθεσις βΧά-πτη την ενέργειαν μή κατά τι συμβεβηκός ἀλλὰ πρώτως τε καί καθ' έαυτήν, αυτή τὺ νόσημά εστιν αυτό, πως ονν ἔτι διαγνωστικός τε καί ίατικος εσται των νοσημάτων άγνοών ὅλως αυτά τινα τ’ έστί καί πόσα καί ποια; κατά μεν δή την γαστέρα τό γε τοσούτον Έρασίστρατος ήξίωσε 198
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investigating natural activities with a view to treatment ? If the stomach is, in a particular case, unable to exercise its peristaltic and grinding functions, how are we going to bring it back to the normal if we do not know the came of its disability? What I say is1 that we must cool the over-heated stomach and warm the chilled one; so also we must moisten the one which has become dried up, and conversely; so, too, in combinations of these conditions; if the stomach becomes at the same time warmer and drier than normally, the first principle of treatment is at once to chill and moisten it; and if it become colder and moister, it must be warmed and dried; so also in other cases. But how on earth are the followers of Erasistratus going to act, confessing as they do that they make no sort of investigation into the cause of disease? For the fruit of the enquiry into activities is that by knowing the causes of the dyscrasiae one may bring them back to the normal, since it is of no use for the purposes of treatment merely to know what the activity of each organ is.
Now, it seems to me that Erasistratus is unaware of this fact also, that the actual disease is that condition of the body which, not accidentally, but primarily and of itself, impairs the normal function. How, then, is he going to diagnose or cure diseases if he is entirely ignorant of what they are, and of what kind and number ? As regards the stomach, certainly, Erasistratus held that one should at least
1	This is the orthodox Hippocratic treatment, that of ojtposites by opposites. Contrast the homoeopathic principle which is the basis of our modern methods of immunisation (similia similibus curentur, Hahnemann).
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129	ζητεϊσθαι τό πώς πεττεται τα αιτία· || το δ’ ἦτις πρώτη τε καὶ άpχηyός αἰτία τούτου, πώς οὐκ επεσκεψατο; κατὰ δὲ τὰς φΧεβας και τὺ αίμα teal αυτό το πῶς παρεΧιπεν.
Ἀλλ* οὕθ’ Ιπποκράτης οὑτ’ ἄλλος τις ὦν όXίyφ πβόσθεν iμνημόνευα α φιλοσόφων ἣ ιατρών αξιον φετ είναι παραΧιπεΐν ἀλλὰ τὴν κατὰ φύσιν εν εκάστφ ζφφ θερμασίαν εΰκρατόν τε και μετ^ίως ύηραν ούσαν αίματος είναι φασι γεννη-τικην καί οι αυτό γε τούτο καί το αίμα θερμών καί ιτ/ρον είναι ώασι τη δυνάμει χυμόν, ώσπε/3 την ξανθήν χολήν θέρμην και ξηράν είναι, ει καί οτι μάΧισθ’ ὺγρὰ φαίνεται. διαφερειν yap αὐτοῖς δοκεῖ τὺ κατὰ φαντασίαν \jypbv τού κατά δύναμιν. η τις ούκ οΐδεν, ώς άΧμη μεν και θάΚαττα ταριχεύει τὰ κρέα και άσηπτα διαφυ-λάττει, τὺ δ’ άλλο παν ύδωρ το πότιμον ετοίμως διαφθείρει τε καί σηπει; τις δ* ούκ οίδεν, ώς ξανθής χολῆς εν τη γαστρὶ περιεχομενης πολλῆς άπαύστφ δίψει συνεχόμεθα καί ώς εμέσαντες αυτήν ευθύς άδιψοι ηιηνόμεθα μάλλον ἢ εί
130	πάμποΧυ ποτὺν προσηράμεθα; || θερμώς ούν εύXόyως ό υμός ούτος εϊρηται και ξηρός κατα δύναμιν, ώσπερ γε και τό φΧ^μια -ψυχρόν καί ὺγρὁν. εvapyεις γὰρ καλ περί τουτου πίστεις Τπποκράτει τε καί τοΐς ἄλλοις εΐρηνται παΧαιοϊς.
ΤΙρόδικος δ’ εν τφ περί φύσεως ανθρώπου γράμματι τό συηκεκαυμενον καί οίον ύπερωπτη-μένον εν τοΐς χυμοΐς όνομάζων φλἐγμα παρὰ τὺ πεφΧεχθαι τη Χεξει μεν ετέρως χρηται, φυΧάττει
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investigate how it digests the food. But why was not investigation also made as to the primary originative cause of this ? And, as regards the veins and the blood, he omitted even to ask the question “ how ? ”
Yet neither Hippocrates nor any of the other physicians or philosophers whom I mentioned a short while ago thought it right to omit this; they say that when the heat which exists naturally in every animal is well blended and moderately moist it generates blood ; for this reason they also say that the blood is a virtually warm and moist humour, and similarly also that yellow bile is warm and dry, even though for the most part it appears moist. (For in them the apparently dry would seem to differ from the virtually dry.) Who does not know that brine and sea-water preserve meat and keep it uncorrupted,1 whilst all other water—the drinkable kind—readily spoils and rots it ? And who does not know that when yellow bile is contained in large quantity in the stomach, we are troubled with an unquenchable thirst, and that when we vomit this up, we at once become much freer from thirst than if we had drunk very large quantities of fluid ? Therefore this humour has been very properly termed warm, and also virtually dry. And, similarly, phlegm has been called cold and moist; for about this also clear proofs have been given by Hippocrates and the other Ancients.
Prodicus 2 also, when in his book “ On the Nature of Man” he gives the name “phlegm” (from the verb πεφλίγθαι) to that element in the humours which has been burned or, as it were, over-roasted, while using
1	Lit. aseptic.
2	Prodicus of Ceos, a Sophist, contemporary of Socrates.
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μἐντοι το πράγμα κατά ταὐτὺ τοῖς ἄλλοις. την δ’ ἐν τοῖς όνόμασι τἀνδρὺς τούτου καινοτομίαν ίκανώς ἐνδείκνυται και Πλατών. ἀλλὰ τούτο γε τὺ προς απάντων ανθρώπων ονομαζόμενου φλέγμα τὺ λευκόν τὴν χρὁαν, δ βλένναν ονομάζει Πρὁδικος, ὁ ψυχρός καλ υγρός χυμός ἐστιν ούτος καί πλεῖστος τοῖς τε γέρουσι καλ τοῖς όπωσδή-7Γοτε ψυγείσιν αθροίζεται καί οὐδεὶς οὐδὲ μαινὁ-μενος ἂν ἄλλο τι ἢ ψυχρόν καί υγρόν εἵποι ὰν αυτόν.
Ἀρ οὖν θερμός μεν τις εστι καί υγρός χυμός καί θερμός καί ξηρός ετερος καί υγρός καί ψυχρός ἄλλο?, οὐδεις δ’ εστι ψυχρός καί ξηρός την δύναμιν, ἀλλ’ ἡ τέταρτη συζυγία των κρά-131 σεων || ἐν άπασι τοῖς άλλοις ύπάρχουσα μόνοις τοῖς χυμοῖς οὐχ υπάρχει; καί μην ή γε μέλαινα χολή τοιούτός εστι χυμός, δν οι σωφρονοΰντες ιατροί καί φιλόσοφοι πλεονεκτεϊν εφασαν των μεν ωρών τού έτους εν φθινοπώρφ μάλιστα, των δ* ηλικιών εν ταΐς μετά την ακμήν. οὕτω δὲ καὶ διαιτήματα καί χωρία καί καταστάσεις καί νόσους τινας ψυχράς καί ξηράς είναι φασιν ου γάρ δη βώλήν εν ταύτη μόνη τη συζυγία την φύσιν είναι νομίζουσιν ἀλλ* ώσπερ τάς άλλας τρεις οὕτω και τήνδε διά πάντων εκτετάσθαι.
Άύξάμην ούν κάνταύθ’ ερωτησαι δύνασθαι τον Ἐρασίστρατον, εἰ μηδέν δργανον η τεχνική φύσις εδημιούργησε καθαρτικόν τού τοιούτου χυμού, ἀλλὰ τῶν μεν ούρων αρα της διακρίσεώς εστιν όργανα δύο καί τής ξανθής χολής ετερον ου
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a different terminology, still keeps to the fact just as the others do ; this man’s innovations in nomenclature have also been amply done justice to by Plato.1 Thus, the white-coloured substance which everyone else calls phlegm, and which Prodicus calls blenna [mucus],2 is the well-known cold, moist humour which collects mostly in old people and in those who have been chilled3 in some way, and not even a lunatic could say that this was anything else than cold and moist.
If, then, there is a warm and moist humour, and another which is warm and dry, and yet another which is moist and cold,is there none which is virtually cold and dry ? Is the fourth combination of temperaments, which exists in all other things, non-existent in the humours alone ? No ; the black bile is such a humour. This, according to intelligent physicians and philosophers, tends to be in excess, as regards seasons, mainly in the fall of the year, and, as regards ages, mainly after the prime of life. And, similarly, also they say that there are cold and dry modes of life, regions, constitutions, and diseases. Nature, they suppose, is not defective in this single combination ; like the three other combinations, it extends everywhere.
At this point, also, I would gladly have been able to ask Erasistratus whether his “ artistic ” Nature has not constructed any organ for clearing away a humour such as this. For whilst there are two organs for the excretion of urine, and another of considerable size for that of yellow bile, does the
1	Plato, Timacus, 83-86, passim.
2	cf. the term bltnnorrhoea, which is still used.
3	cf. the Scotch term “colded” for “affected with a cold ” ; Germ, erkallet.
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σμικρὁν, ὁ Se τούτων κακοηθέστερος χυμός άλαται διὰ παντός ἐν ταῖς φλεψίν άναμεμιγ-μένος τῷ αῖματι. καίτοι “ Δυσεντερίη,” φησί που Τπποκράτης, “ ἢν ἀπὸ χολῆς μελαίνης ἄρξη-
132	ται, θανάσιμου,” οὐ μὴν ἦ γ’ ἀπὺ τἣς ξαν[|θῆς χολῆς άρχομένη πάντως ολέθριος, ἀλλ’ οι πλείους ἐξ αυτής διασώζονται. τοσούτφ κακοηθέστερα τε καὶ δριμυτέρα την δύναμιν ή μέλαινα χολή τής ξανθής ἐστιν. ὰρ* οὖν οὕτε τών ἄλλων άνέγνω τι τῶν τοῦ 'Ιπποκράτους γραμμάτων ο Έρασίστρατος οὐδὲν οὔτε τὺ περὶ φύσεως ανθρώπου βιβλίου, ϊν ούτως άργώς παρέλθοι την περί των χυμών επίσκεψιν, ἢ γιγνώσκει μέν, ἑκὼν δὲ παραλείπει καλλίστην τής τέχνης θεωρίαν; έχρήν ούν αυτόν μηδὲ περὶ τοῦ σπληνος είρη-κέναι τι μηδ’ ἀσχημονεῖν ὺπὺ τἧς τεχνικής φύ-σεως δργανον τηλικούτον μάτην ηγούμενον κατε-σκευάσθαι. καὶ μὴν οὐχ Ιπποκράτης μόνον ἢ Πλατών, οὐδἐν τι χείρους Έρασιστράτου περί φύσιν ανδρες, ἔν τι τῶν καθαιροντων το αίμα καί του τ’ εἷναί φασι το σπλάγχνου, ἀλλὰ καὶ μυρίοι συν αύτοίς άλλοι των παλαιών Ιατρών τε καί φιλοσόφων, ών απάντων προσποιησάμενος ύπερφρονεΐν ό γενναίος Έρασίστρατος οΰτ αν-τεΐπεν οΰθ’ ὅλως τῆς δὁξης αυτών εμνημόνευσε. και μην οσοις γε το σώμα θάλλει, τούτοις ό σπλήν φθίνει, φησίν 'Ιπποκράτης, καί οι άπο
133	τῆς II εμπειρίας ορμώμενοι πάντες όμολογοΰσιν
ιατροί.	και ὅσοις γ’ αὖ μέγας και ύπουλος
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humour which is more pernicious than these wander about persistently in the veins mingled with the blood ? Yet Hippocrates says, “ Dysentery is a fatal condition if it proceeds from black bile ” ; while that proceeding from yellow bile is by no means deadly, and most people recover from it; this proves how much more pernicious and acrid in its potentialities is black than yellow bile. Has Erasistratus, then, not read the book, “ On the Nature of Man,” any more than any of the rest of Hippocrates’s writings, that he so carelessly passes over the consideration of the humours ? Or, does he know it, and yet voluntarily neglect one of the finest studies1 in medicine ? Thus he ought not to have said anything about the spleen,2 nor have stultified himself by holding that an artistic Nature would have prepared so large an organ for no purpose. As a matter of fact, not only Hippocrates and Plato—who are no less authorities on Nature than is Erasistratus—say that this viscus also is one of those which cleanse the blood, but there are thousands of the ancient physicians and philosophers as well who are in agreement with them. Now, all of these the high and mighty Erasistratus affected to despise, and he neither contradicted them nor even so much as mentioned their opinion. Hippocrates, indeed, says that the spleen wastes in those people in whom the body is in good condition, and all those physicians also who base themselves on experience 3 agree with this. Again, in those cases in which the spleen is large and is increasing from
1	The word thedria used here is not the same as our theory. It is rather a “contemplation,” the process by which a theory is arrived at. cf. p. 226, note 2.
2	Erasistratus on the uselessness of the spleen, cf. p. 143.
3	The Empirical school, cf. p. 193.
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αυξάνεται, τούτοις καταφθείρει τε καὶ κακόχυμαι τὰ σώματα τίθησιν, ώς καί τούτο πάλιν ούχ Τπποκρατης μόνον ἀλλὰ καί ΤΙλάτων άλλοι τ€ πολλοί καὶ οἱ από τῆς ἐ^ιπειρίας ομολογούσα/ Ιατροί, καὶ οι από σπληνος δε κaκoπpayoύvτoς ίκτεροι μελάντεροι και των έλκων αί ούλαϊ μελαιναι. καθόλου yap, όταν ενδεεστερον ἢ προσηκεν εις εαυτόν έλκη τον μελαγχρλικόν χυμόν, ακάθαρτον μεν τὺ αίμα, κακόχρουν δὲ τὸ παν γίγνεται σώμα. πότε δ’ ενδεεστερον ελκει; ἢ δήλον ὅτι κακώς δια κείμενος; ώσπερ ούν τοῖς νεφροΐς εvεpyείaς ούσης ελκειν τὰ ούρα κακώς ελκειν υπάρχει κακοπραηούσιν, ουτω καί τφ σπληνϊ ποιότητος μελayχoλικής ελκτικήν εν εαυτφ δύναμιν εχοντι σύμφυτον άρρωστησαντί ποτέ ταύτην άναηκαιον ελκειν κακώς καν τφδε παχύτερον ἡδη καὶ μελάντερον γίγνεσθαι το αίμα.
Ταῦτ* οὖν άπαντα πρός τε τάς διαγνώσεις τών νοσημάτων και τάς ίάσεις μεyίστηv παρεχό-134 μένα χρείαν || ύπερεπήδησε τελεως ὁ Ἐρασί-στρατος καλ καταφρονεΐν προσεποιησατο τηλι-κούτων άνδρών ό μηδε τών τυχόντων καταφρονών ἀλλ* ἀεὶ φιλοτίμως άντιλέyωv ταΐς ήλιθιωτάταις δόξαις.	ω καλ δήλον, ώς ούδεν εχων οντ'
άντειπεΐν τοϊς πρεσβυτεροις ύπερ ών άπεφήναντο περί σπληνος εvερyείaς τε και χρείας ούτ αντος εζευρίσκων τι καινόν εις τὸ μηδέν όλως εἰπεῖν ἀφίκετο. ἀλλ’ ημείς yε πρώτον μεν εκ των αιτίων, οϊς άπαντα διοικείται τὰ κατά τάς 1
1	Enlargement and suppuration (?) of spleen associated with toxaemia or “cacoehyrny.” 2 Lit. “melancholic.”
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internal suppuration, it destroys the body and fills it with evil humours ;1 this again is agreed on, not only by Hippocrates, but also by Plato and many others, including the Empiric physicians. And the jaundice which occurs when the spleen is out of order is darker in colour, and the cicatrices of ulcers are dark. For, generally speaking, when the spleen is drawing the atrabiliary 2 humour into itself to a less degree than is proper, the blood is unpurified, and the whole body takes on a bad colour. And when does it draw this in to a less degree than proper ? Obviously, when it [the spleen] is in a bad condition. Thus, just as the kidneys, whose function it is to attract the urine, do this badly when they are out of order, so also the spleen, which has in itself a native power of attracting an atrabiliary quality,3 if it ever happens to be weak, must necessarily exercise this attraction badly, with the result that the blood becomes thicker and darker.
Now all these points, affording as they do the greatest help in the diagnosis and in the cure of disease were entirely passed over by Erasistratus, and he pretended to despise these great men—he who does not despise ordinary people, but always jealously attacks the most absurd doctrines. Hence, it was clearly because he had nothing to say against the statements made by the ancients regarding the function and utility of the spleen, and also because he could discover nothing new himself, that he ended by saying nothing at all. I, however, for my part, have demonstrated, firstly from the causes by which everything throughout nature is governed (by
‘on of sensible qualities which we call ote 3.
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φύσεις, του θερμόν λέγω καὶ ψυχρόν καί ξηρού καί υγρού, δεύτερον δ’ ἐξ αυτών των εναργώς φαινομένων κατά τὺ σώμα ψυχρόν teal ξηρόν είναι τινα χρήναι χυμόν ἀπεδείξαμεν. ὲξῆς δ’, ὅτι καὶ μελαγχολικὺς οντος υπάρχει teal το καθαϊρον αυτόν σπλάγχνου ὁ σπλήν ἐστιν, διὰ βραχέων ώς ἔνι μάλιστα τῶν τοι? παλαιοΐς αποδεδειγμένων άναμνησαντες ἐπὶ τὺ λεϊπον ἔτι τοῖς παροΰσι λόγοις άφιξόμεθα.
Τί δ’ αν ειη λεῖπον ἄλλο γ’ ἢ εξηγήσασθαι 135 σαφώς, οἷὁν τι βούλονται τε || καὶ ἀποδεικνύουσι περὶ τὴν των χυμών γένεσιν οί παλαιοί συμ-βαίνειν. εναργέστερον δ’ ἃν γνωσθείη διὰ παραδείγματος, οίνον δη μοι νόει γλεύκινον ού προ πολλον τών σταφυλών έκτεθλιμμένον ζέοντα τε teal άλλοιούμενον ύπο τής εν αύτφ θερμασίας· επειτα κατά την αυτόν μεταβολήν δύο γεννώ μένα περιττώματα τὺ μὲν κουφοτερόν τε καί άερω-δέστερον, το δε βαρύτερον τε καλ γεωδέστερον, ών τὺ μὲν άνθος, οἶμαι, τὺ δὲ τρύγα καλοΰσι. τούτων τφ μεν ετέρφ την ξανθήν χολήν, τῷ δ’ έτέρψ τὴν μέλαιναν είκάζων ούκ αν άμάρτοις, ού τήν αυτήν εχόντων ιδέαν τών χυμών τούτων εν τώ κατά φύσιν διοικεΐσθαι το ζφον, οἵαν καὶ 7ταρὰ φύσιν εχοντος επιφαίνονται πολλάκις. ή μὲν γδη ξ^νθὴ λεκιθώδης γίγνεταν καί γάρ ονομάζουσιν όντως αυτήν, ὅτι ταῖς τῶν ωῶν λεκίθοις ομοιοΰται κατά τε χρόαν καλ πάχος. ἡ δ’ αὖ μέλαινα κακοηθέστερα μεν πολύ και
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the causes I mean the Warm, Cold, Dry and Moist) and secondly, from obvious bodily phenomena, that there must needs be a cold and dry humour.1 And having in the next place drawn attention to the fact that this humour is black bile [atrabiliary] and that the viscus which clears it away is the spleen—having pointed this out by help of as few as possible of the proofs given by ancient writers, I shall now proceed to what remains of the subject in hand.
What else, then, remains but to explain clearly what it is that happens in the generation of the humours, according to the belief and demonstration of the Ancients ? This will be more clearly understood from a comparison. Imagine, then, some new wine which has been not long ago pressed from the grape, and which is fermenting and undergoing alteration through the agency of its contained heat.2 Imagine next two residual substances produced during this process of alteration, the one tending to be light and air-like and the other to be heavy and more of the nature of earth ; of these the one, as I understand, they call the flower and the other the lees. Now you may correctly compare yellow bile to the first of these, and black bile to the latter, although these humours have not the same appearance when the animal is in normal health as that which they often show when it is not so ; for then the yellow bile becomes vitelline,8 being so termed because it becomes like the yolk of an egg, both in colour and density; and again, even the black bile itself becomes much more malignant than when in
1 Thus Galen has demonstrated the functions of the spleen both deductively and inductively. For another example of the combined methed cf. Book III.t chaps, i. and ii. ; cj. also Introd. p. xxxii. 2 i.c. its innate heat. 8 Lit. lecithoid.
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αντη τής κατά φύσιν ονομα δ* οὐδὲν Γδιον κεΐται τῷ τοιούτω χυμώ, πλὴν εἵ που τινες ἢ ξυστικόν ή όξώδη κεκλήκασιν αυτόν, ὅτι καὶ δριμύς ομοίως
136	ὅξει γίγνεται και || ^ὑει γε το σώμα του ζώου καλ την γην, εἰ κατ αυτής εκγυθείη, καί τινα μετά πομφολυγών οἷον ζύμωσιν τε καὶ ζέσιν εργάζεται, σηπεδὁνος επίκτητου προσελθούσης εκείνφ τώ κατά φύσιν εχοντι χνμώ τῷ μελάνι, καί μοι δοκούσιν οί πλεΐστοι των παλαιών Ιατρών αυτό μεν το κατά φύσιν ε^ρν του τοιούτον νυμοῦ καϊ διαχωρούν κάτω και πολλάκις επι-Ηθλαζον ανω μελανα καλειν χυμόν, ου μελαιναν χολήν, το δ’ εκ συγκαύσεώς τινος και σηπεδὁνος εις την όξεΐαν μεθιστάμενον ποιότητα μέλαιναν όνομάζειν χολήν, αλλά περί μεν τών ονομάτων ού χρή διαφερεσθαι, το δ’ ἀληθὲς ώδ* εχον είδέναι.
Κατά τὴν, του αίματος γενεσιν όσον αν ίκανώς παχύ καϊ γεώδες εκ τής τών σιτίων φύσεως εμφερόμενον τῇ τροφή μη δεξηται καλώς την εκ τής εμφύτου θερμασίας άλλοίωσιν, ό σπλήν εις εαυτόν ελκει τούτο, το δ’ όπτηθεν, ώς αν τις εϊποι, και συγκαυθεν τής τροφής, εΐη δ’ αν τούτο το θερμότατου εν αυτή καί γλυκύτατου, olov τό τε μέλι καϊ ή πιμελή, ξανθή γενόμενον χολή διά τών χοληδόχων ονομαζόμενων αγγείων
137	εκκαθαίρεται. || λεπτόν δ’ εστϊ τούτο καϊ υγρόν καί ρυτόν ούχ ώσπερ όταν όπτηθεν εσχάτως ξανθόν καί πυρώδες καί παχύ γενηται ταις τών
1	Note that there can be “normal” black bile.
2	The term food here means the foed as introduced into the stomach; the term nutriment (trophi) means the same
210
Digitized by
Google
ON THE NATURAL FACULTIES, II. ix
its normal condition,1 but no particular name has been given to [such a condition of] the humoui·, except that some people have called it corrosive or acetose, because it jdso becomes sharp like vinegar and corrodes the animal’s body—as also the earth, if it be poured out upon it—and it produces a kind of fermentation and seething, accompanied by bubbles— an abnormal putrefaction having become added to the natural condition of the black humour. It seems to me also that most of the ancient physicians give the name black humour and not black bile to the normal portion of this humour, which is discharged from the bowel and which also frequently rises to the top [of the stomach-contents]; and they call black bile that part which, through a kind of combustion and putrefaction, has had its quality changed to acid. There is no need, however, to dispute about names, but we must realise the facts, which are as follow :— In the genesis of blood, everything in the nutriment2 which belongs naturally to the thick and earth-like part of the food,2 and which does not take on well the alteration produced by the innate heat—all this the spleen draws into itself. On the other hand, that part of the nutriment which is roasted, so to speak, or burnt (this will be the warmest and sweetest part of it, like honey and fat), becomes yellow bile, and is cleared away through the so-called biliary3 vessels; now, this is thin, moist, and fluid, not like what it is when, having been roasted to an excessive degree, it becomes yellow, fiery, and thick, like the yolk of
foed in the digested condition, as it is conveyed to the tissues, cf. pp. 41-43. Note idea of imperfectly oxidized material being absorbed by the spleen, cf. p. 214, note 1.
8 Lit. choledochous, bile-receiving.
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ὼῶν ομοιον λεκίθοις. τούτο μὲν γάρ ήδη παρά φύσιν θάτερον δὲ τὺ πρότερον είρημένον κατά φύσιν εστίν ώσπερ γε καί τον μελανός χυμού τό μεν μηπω την οΐον ζέσιν τε καϊ ζύμωσιν τής γης εργαζόμενον κατά φύσιν εστί, το δ* είς τοιαύτην μεθιστάμενον Ιδέαν τε καλ δύναμιν ήδη παρά φύσιν, ώς αν την εκ τής σνγκαύσεως τον παρά φύσιν θερμόν προσειληφός δριμύτητα και οΐον τέφρα τις ήδη γεγονός. ὧδἑ πως καλ ή κεκανμένη τρύξ τής άκαύστον διήνεγκε. θερμόν γαρ τι χρήμα αν τη γ% Iκαν ως έστιν, ώστε καίειν τε καϊ τήκειν καί διαφθείρειν την σάρκα, τῇ δ* έτέρα τῇ μηπω κεκανμένη τούς ιατρούς εστιν εύρεΐν χρω μένους είς οσαπερ καϊ τῇ γή τῇ καλούμενη κεραμίτιδι καϊ τοΐς άλλοις, οσα ξηραίνειν θ' ἄμα και γύχειν πέφνκεν.
Είς την τής οντω σνγκανθείσης μελαίνης χολής ιδέαν καλ ή λεκιθώδης εκείνη μεθίσταται πολλάκις, όταν καϊ αντή ποθ' οΐον όπτηθεισα 138 τύχη πνρώδει θερμασία. τά δ' άλλα || των χόλων εϊδη σύμπαντα τά μεν εκ τής των είρημένων κράσεως γίγνεται, τά δ' οΐον οδοί τινές είσι τής τούτων γενέσεώς τε και είς άλληλα μεταβολής, διαφέρονσι δὲ τφ τὰς μεν άκράτονς είναι και μόνας, τά δ' οΐον ορροΐς τισιν έξνγρασμένας. ἀλλ’ οι μὲν ορροί των χνμων απαντες περιττώματα και καθαρόν αντων είναι δεΐται τον ζφον τό σωρα. των δ' είρημένων χυμών ἐστί τις χρεία τή φνσει καλ τού παχέος καϊ τον λεπτού καί καθαίρεται πρός τε τού σπληνός και τής επί τφ ήπατι κύστέως τό αίμα καί άποτίθεται τοσούτόν τε καί τοιούτον εκατέρον μέρος, δσον καί οΐον, εϊπεο είς 212
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eggs; for this latter is already abnormal, while the previously mentioned state is natural. Similarly with the black humour: that which does not yet produce, as I say, this seething and fermentation on the ground, is natural, while that which has taken over this character and faculty is unnatural; it has assumed an acridity owing to the combustion caused by abnormal heat, and has practically become transformed into ashes.1 In somewhat the same way burned lees differ from unbumed. The former is a warm substance, able to burn, dissolve, and destroy the flesh. The other kind, which has not yet undergone combustion, one may find the physicians employing for the same purposes that one uses the so-called potter s earth and other substances which have naturally a combined drying and chilling action.
Now the vitelline bile also may take on the appearance of this combusted black bile, if ever it chance to be roasted, so to say, by fiery heat. And all the other forms of bile are produced, some from a blending of those mentioned, others being, as it were, transition-stages in the genesis of these or in their conversion into one another. And they differ in that those first mentioned are unmixed and unique, while the latter forms are diluted with various kinds of serum. And all the serums in the humours are waste substances, and the animal body needs to be purified from them. There is, however, a natural use for the humours first mentioned, both thick and thin; the blood is purified both by the spleen and by the bladder beside the liver, and a part of each of the two humours is put away, of such quantity and
1 Thus over-roasting—shall we say excessive oxidation ?— produces the abnormal forms of both black and yellow bile.
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ολον ηνέχθη τον ζώου τὺ σώμα, βλάβην αν τιν είρηάσατο. το yap ικανώς ιταχύ καλ γεώδες και τελέως διaπεφευyoς την ἐν τῷ ήπατι μεταβοΧην 6 σπλὴν εἰς ἑαυτὺν εΧκει· τὺ δ’ ἄλλο το μετρίως παχύ συν τφ κατειρηάσθαι πάντη φέρεται. δεῖται 7ὰρ ἐν πολλοῖς τον ζωον μορίοις παχύτητὁς τινος 139 τὺ αἷμα καθάπερ οίμαι και των || εμφερομένων ίνών. καΧ εϊρηται μεν και Πλάτωνι περί τῆς χρείας αυτών, είρησεται δὲ καὶ ἡμῖν ἐν έκείνοις τοῖς γράμμασιν, ἐν οἷς ἂν τὰς χρείας των μορίων διερχώμεθα· δεῖται δ’ οὐχ ήκιστα καί τον ξανθόν χυμόν τον μηπω πυρώδους ἐσχάτως ηεηενη μένον το αίμα καί τις αν τφ καί ή παρά τονδε χρεία, δι’ εκείνων είρησεται.
Φλέγματος δ’ οὐδὲν έποίησεν η φύσις opyavov καθαρτικόν, ὅτι ψν^ρον καὶ vypov εστι καί olov ήμίπεπτός τις τροφή, δεῖται τοίνυν ού κενονσθαι το τοιοντον ἀλλ εν τφ σώματι μένον άΧΧοιονσθαι. το δ’ ἐξ έyκεφάXov καταρρέον περίττωμα τάχα μεν αν ουδέ φΧέτ/μα τις όρθώς ἀλλὰ βΧένναν τε καί κόρνζαν, ώσπερ οΰν καί ονομάζεται, καλοίη. εἰ δὲ μη, ἀλλ’ ὅτι γε τῆς τούτον κενώσεως όρθώς η φύσις προννοησατο, καί τοΰτ εν τοῖς περὶ χρείας μορίων είρησεται. καὶ γδη οὐν τὺ κατά τε τὴν ηαστέρα καί τα έντερα σννιστάμενον φXέyμa όπως &ν έκκενωθη καί αντο τάχιστά τε καί κάΧΧιστα, τὺ παρεσκενασμένον τη φύσει μηχάνημα δι εκείνων είρησεται καί αντο των 1 2 3
1	cf. ρ. 277, note 2.
2	Timattm, 82 C-D.
3	c/. ρ. 90, note 1. The term “catarrh” refers to this “ running down,” which was supposed to take place through
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quality that, if it were carried all over the body, it would do a certain amount of harm. For that which is decidedly thick and earthy in nature, and has entirely escaped alteration in the liver, is drawn by the spleen into itself1; the other part which is only moderately thick, after being elaborated [in the liver], is carried all over the body. For the blood in many parts of the body has need of a certain amount of thickening, as also, I take it, of the fibres which it contains. And the use of these has been discussed by Plato,2 and it will also be discussed by me in such of my treatises as may deal with the use of parts. And the blood also needs, not least, the yellow humour, which has as yet not reached the extreme stage of combustion; in the treatises mentioned it will be pointed out what purpose is subserved by this.
Now Nature has made no organ for clearing away phlegm, this being cold and moist, and, as it were, half-digested nutriment; such a substance, therefore, does not need to be evacuated, but remains in the body and undergoes alteration there. And perhaps one cannot properly give the name of phlegm to the surplus-substance which runs down from the brain,3 but one should call it ?nucus [blenna] or coryza—as, in fact, it is actually termed; in any case it will be pointed out, in the treatise “ On the Use of Parts,” how Nature has provided for the evacuation of this substance. Further, the device provided by Nature which ensures that the phlegm which forms in the stomach and intestines may be evacuated in the most rapid and effective way possible—this also will be described in that com-
the pores of the cribriform plate of the ethmoid into the nose.
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140	ὺπομνη||μάτων. οσον ούν εμφέρεται ταῖς φλεψΐ φλέγμα χρήσιμον ύπαρχον τοῖς ζωοις, οὐδεμιᾶς δεῖται κενώσεως. προσἐχειν δὲ χρὴ κάνταύθα τον νουν καί γιγνώσκειν, ώσπερ των χολών εκατέρας τὺ μέν τι χρήσιμων ἐστι καὶ κατὰ φύσιν τοῖς ζωοις, το δ’ άχρηστόν τε και παρὰ φύσιν, οΰτω καί του φλέγματος, οσον μὲν ὰν ἦ γλυκύ, χρηστόν είναι τούτο τφ ζωψ και κατά φύσιν, οσον δ’ ὸξὺ καὶ αλμυρόν εγένετο, τὺ μὲν οξὺ τελέως ήπεπτήσθαι, τό δ’ αλμυρόν διασεσήφθαι. τελείαν δ’ απεψίαν φλέγματος άκούειν χρη την τής δευτέρας πέψεως δηλονότι τής εν φλεψίν ού γάρ δη τής γε πρώτης τής κατὰ τὴν κοιλίαν· ἢ οὐδ’ ἃν εγεγένητο την αρχήν χυμός, εί και ταύτην διεπεφεύγει.
Ταῦτ’ άρκεΐν μοι δοκεΐ περί γενέσεώς τε καί διαφθοράς χυμών ύπομνήματ είναι των Τππο-κράτει τε καί ΤΙλάτωνι καί Άριστοτέλει καὶ Τίραξαγόρα καί Διοκλεῖ καὶ πολλοῖς ἄλλοις των παλαιών εἰρημένων οὐ γὰρ έδικάίωσα πάντα μεταφέρειν εις τόνδε τον λόγον τὰ τελέως εκείνοις γεγραμμένα, τοσοΰτον δὲ μόνον υπέρ έκαστου
141	είπον, οσον έξορμήσει τε τούς || εντυγχάνοντας, εί μη παντάπασιν εΐεν σκαιοί, τοῖς των παλαιών όμυ,λήσαι γράμμασι καί την εις τὺ ρᾴον αὐτοῖς συνεϊναι βοήθειαν παρέξει. γέγραππαι δέ που καλ δι ετέρου λόγου περί των κατά ΤΙραξαγόραν τον Νικάρχου χυμών, εί γάρ κα\ οτι μάλιστα
2ΐ6
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mentary. As to that portion of the phlegm which is carried in the veins, seeing that this is of service to the animal it requires no evacuation. Here too, then, we must pay attention and recognise that, just as in the case of each of the two kinds of bile, there is one part which is useful to the animal and in accordance with its nature, while the other part is useless and contrary to nature, so also is it with the phlegm ; such of it as is sweet is useful to the animal and according to nature, while, as to such of it as has become bitter or salt, that part which is bitter is completely undigested, while that part which is salt has undergone putrefaction. And the term “ complete indigestion ” refers of course to the second digestion—that which takes place in the veins; it is not a failure of the first digestion—that in the alimentary canal—for it would not have become a humour at the outset if it had escaped this digestion also.
It seems to me that I have made enough reference to what has been said regarding the genesis and destruction of humours by Hippocrates, Plato, Aristotle, Praxagoras, and Diodes, and many others among the Ancients; I did not deem it right to transport the whole of their final pronouncements into this treatise. I have said only so much regarding each of the humours as will stir up the reader, unless he be absolutely Inept, to make himself familiar with the writings of the Ancients, and will help him to gain more easy access to them. In another treatise1 I have written on the humours according to Praxagoras, son of Nicarchus ; although this authority makes as many as ten humours, not
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δἑκα ποιεί χωρίς του αίματος, ὲνδἑκατος yap αν €Ϊη χυμὸς αυτό το αϊμα, τής (Ιπποκράτους ούκ αποχωρεί διδασκαλίας. ἀλλ’ εἰς εἴδη τινα καλ διαφοράς τέμνει τούς ύττ εκείνου πρώτον πάντων άμα ταΐς οίκείαις άποδείξεσιν είρημένους χυμούς.
Έπαινειν μὲν ούν χρη τούς τ’ ἐξηγησαμἐνους τὰ καλώς είρημένα καϊ τούς εϊ τι παραλέλειπται προστιθέντας· οὐ yap οΐόν τε τον αυτόν αρξασθαί τε καί τελειώσαι· μέμφεσθαι δε τούς ούτως άταλαιπώρονς, ώς μηδέν νπομένειν μαθειν των όρθώς είρημενών, και τούς εις τοσούτον φιλότιμους, ώστ επιθυμία νεωτέρων δογμάτων αει πavovpyεΐv τι και σοφίζεσθαι, τα μεν εκόντας παραΧιπόντας, ώσπερ Έρασίστρατος επί των 142 χυμών εποίησε, τα δὲ πa\\voύpyως άvτίλέyovτaς, ώσπερ αυτός θ’ οντος καί άλλοι πολλοί των νεωτέρων.
Ἀλλ’ οντος μὲν ὁ λόyoς ενταυθοϊ τελευτάτω, το δ’ υπόλοιπον άπαν εν τῷ τρίτω προσθήσω.
2 18
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including the blood (the blood itself being an eleventh), this is not a departure from the teaching of Hippocrates; for Praxagoras divides into species and varieties the humours which Hippocrates first mentioned, with the demonstration proper to each.
Those, then, are to be praised who explain the points which have been duly mentioned, as also those who add what has been left out; for it is not possible for the same man to make both a beginning and an end. Those, on the other hand, deserve censure who are so impatient that they will not wait to learn any of the things which have been duly mentioned, as do also those who are so ambitious that, in their lust after novel doctrines, they are always attempting some fraudulent sophistry, either purposely neglecting certain subjects, as Erasistratus does in the case of the humours, or unscrupulously attacking other people, as does this same writer, as well as many of the more recent authorities.
But let this discussion come to an end here, and I shall add in the third book all that remains.
2 IQ
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143	Ὄτι μὲν οΰν ἡ θρέψις ἀλλοιουμένου τε και όμοιου μενού yiyveTai τον τρέφοντος τφ τρεφόμενα) και ώς ἐν ἑκάστῳ τῶν τοῦ ζώου μορίων ἐστι τις δύναμιν, ἢν ἀπὺ τῆς εvεpyειaς ἀλλοιω-τικήν μεν κατα yεvoς, όμοιωτικήν δὲ καὶ θρεπτικήν κατ’ είδος όνομάζομεν, εν τω πρόσθεν δεδήλωται λὁγῳ. τὴν δ’ ευπορίαν τής ύλης, ἢν τροφήν εαυτω ποιείται το τρεφόμενον, εξ ετερας τινός έχειν εδείκνυτο δυνάμεως επισπάσθαι πεφυκυίας τον οίκεΐον χυμόν, είναι δ’ οίκεΐον
144	ἑκάστῳ τῶν μορίων χυμόν, ος ὰν || επιτήδειος εις τήν εξομοίωσιν ἦ, καὶ τὴν ἔλκουσαν αυτόν δύναμιν από τής εvεpyείaς ελκτικήν τε τινα καϊ επισπαστικήν όνομάζεσθαι. δέδεικται δε καί, ὼς προ μὲν τῆς όμοιώσεως ἡ πρόσφυσίς εστιν, εκείνης δ’ έμπροσθεν ή πρόσθεσις yiyνεται, τέλος, ώς αν εϊποι τις, ουσα τῆς κατὰ τὴν επισπαστικήν δύναμιν εvεpyείaς. αὐτὺ μὲν γαρ τὺ παράηεσθαι τήν τροφήν εκ των φλεβών εις έκαστον των μορίων τής ελκτικής εvεpyoύσης yίyvετaι δυνά- * *
1	“Of food to feeder,” ἐ.β. of the environment to the organism, cf. p. 39, chap. xi.
* “ Drawing” ; cf. p. 116, note 2.
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It has been made clear in the preceding discussion that nutrition occurs by an alteration or assimilation of that which nourishes to that which receives nourishment,1 and that there exists in every part of the animal a faculty which in view of its activity we call, in general terms, alterative, or, more specifically, assimilative and nutritive. It was also shown that a sufficient supply of the matter which the part being nourished makes into nutriment for itself is ensured by virtue of another faculty which naturally attracts its proper juice [humour] that that juice is proper to each part which is adapted for assimilation, and that the faculty which attracts the juice is called, by reason of its activity, attractive or epispastic.2 It has also been shown that assimilation is preceded by adhesion, and this, again, by presentation,8 the latter stage being, as one might say, the end or goal of the activity corresponding to the attractive faculty. For the actual bringing up of nutriment from the veins into each of the parts takes place through the activation of the attractive faculty,4 whilst to
3	For these terms (prosthesis and prosphysis in Greek) cf. p. 39, notes 5 and 6.
4	Lit. “through the energizing (or functioning) of the attractive faculty ” ; the faculty (Uvayis) in operation is an activity (ἐνἐργεια). cf. p. 3, note 2.
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μεως, τὺ δ’ ἤδη παρήχθαί τε καί προστίθεσθαι τφ μορίφ το τέ\ος ἐστὶν αὐτὁ, δι* δ καὶ τῆς τοιαν-της ενεργείας ἐδεήθημεν ἵνα γἀγ προστεθή, διὰ τοῦθ’ ἔλκεται. χρόνον δ* εντεύθεν ἤδη πΧείονος εἰς τὴν θρέψιν του ζῴου δεῖ· έΧχθήναι μὲν γἀγ καὶ διὰ ταχέων τι δύναται, προσφύναι δὲ καὶ άΧΧοιωθήναι καί τε\έως όμοιωθήναι τῷ τρεφο-μένῳ καὶ μέρος αυτού γενέσθαι παραχρήμα μὲν οὐχ οἷὁν τε, χρόνφ δ’ ἃν πΧείονι συμβαίνοι καλώς, ἀλλ* εἰ μὴ μένοι κατὰ τὺ μέρος ὁ προστεθείς οντος χυμός, εἰς ἔτερον δἑ τι μεθίσταιτο καὶ παραρρέοι διὰ παντός άμείβων τε καΧ ὺπαλ-145 λὰττων τὰ χωρία, κατ’ οὐδὲν αυτών || ον τε ττρόσ-φυσις οντ έξομοίωσις ἔσται. δεῖ δὲ κάνταύθά τινος τή φύσει Βυνάμεως έτέρας εις πολυχρόνιον μονήν τού ττροστεθέντος τῷ μορίω χυμού και ταύτης ούκ εξωθέν ττοθεν έπιρρεούσης ἀλλ* εν αντω τφ θρεψομένφ κατφκισ μένης, ἢν ἀπὲ τῆς ένεργείας πάλιν οι προ ημών ήναγκάσθησαν όνο-μάσαι καθεκτικήν.
Ό μὲν δὴ λἀγ0? ήδη σαφώς ἐνεδείξατο τὴν ανάγκην τής γενέσεως τής τοιαύτης Βυνάμεως και οστις ακολουθίας σύνεσιν έχει, πέπεισται βεβαίως εξ ων εϊπομεν, ώς υποκειμένου τε καί προαποΒεΒειγμένου τού τεχνικήν είναι την φύσιν και τού ζώου κηΒεμονικήν άναγκαιον ύπάρχειν αυτή καί την τοιαύτην Βύναμιν.
224
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have been finally brought up and presented to the part is the actual end for which we desired such an activity; it is attracted in order that it may be presented. After this, considerable time is needed for the nutrition of the animal; whilst a thing may be even rapidly attracted, on the other hand to become adherent, altered, and entirely assimilated to the part which is being nourished and to become a part of it, cannot take place suddenly, but requires a considerable amount of time. But if the nutritive juice, so presented, does not remain in the part, but withdraws to another one, and keeps flowing away, and constantly changing and shifting its position, neither adhesion nor complete assimilation will take place in any of them. Here too, then, the [animal’s] nature has need of some other faculty for ensuring a prolonged stay of the presented juice at the part, and this not a faculty which comes in from somewhere outside but one which is resident in the part which is to be nourished. This faculty, again, in view of its activity our predecessors were obliged to call retentive.
Thus our argument has clearly shown1 the necessity for the genesis of such a faculty, and whoever has an appreciation of logical sequence must be firmly persuaded from what we have said that, if it be laid down and proved by previous demonstration that Nature is artistic and solicitous for the animal’s welfare, it necessarily follows that she must also possess a faculty of this kind.
1 This chapter is an excellent example of Galen’s method of reasoning α priori. The complementary inductive method, however, is employed in the next chapter. cf. p. 209, note 1.
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II
Ἀλλ’ ἡμεῖς ου τούτφ μὁνῳ τῴ γένει τῆς άπο-δείξεως είθισμένοί χρήσθαι, προστιθἐντες δ’ αὐτῷ καὶ τὰς ἐκ των εναργώς φαινομένων άναγκαζούσας τε καὶ βιαζομένας πίστεις ἐπὶ τὰς τοιαὑτας καὶ νυν άφιξόμεθα και δείξομεν ἐπὶ μἐν τινων μορίων τον σώματος ούτως έναρξη την καθεκτικήν δύ-146ναμιν, ώς αύταϊς ταΐς αἰσθήσεσι || διαγιγνώ-σκεσθαι τὴν ενέργειαν αυτής, ἐπὶ δὲ τινων ἦττον μὲν έναργώς ταῖς αἰσθήσεσι, λὁγῳ δὲ κάνταύθα φωραθήναι δυναμένην.
Άρξώμεθ’ οὖν τῆς διδασκαλίας απ’ αυτού τού τέως πρώτον μεθὁδῳ τινι προγειρίσασθαι μόρι αττα τού σώματος, ἐφ’ ὧν ακριβώς εστι βασανί-σαι τε καὶ ζητήσαι την καθεκτικήν δύναμιν οποία ποτ ἐστίν.
Ἀρ’ οὖν ἄμεινον ἄν τις έτέρωθεν ἢ ἀπὺ τῶν μεγίστων τε και κοιλοτάτων οργάνων ύπάρξαιτο της ζητήσεως; εμοι μὲν οὖν οὐκ αν δοκεΐ βέΧτιον. εναργείς γούν είκος ἐπὶ τούτων φανήναι τάς ενέργειας διά το μέγεθος· ώς τά γε σμικρά τάχ ἄν, εἰ καὶ σφοδράν έχει την τοιαύτην δύναμιν, ἀλλ’ οὐκ αίσθησει γ* έτοίμην διαγιγνώσκεσθαι την ενέργειαν αυτής.
Ἀλλ’ ἔστιν ἐν τοῖς μάλιστα κοιΧότατα και μέγιστα των τού ξωου μορίων ή τε γαστήρ και <αί> μητραί τε και ύστέραι καΧούμεναι. τί ονν κωΧύει ταύτα πρώτα προχειρισαμένους επισκέψασθαι τάς ενεργείας αυτών, οσαι μὲν καὶ προ τῆς ανατομής 1 2
1	The deductive.
2	The ίοςοβ is the argument or “ theory ” arrived at by the 226
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II
Since, however, it is not our habit to employ this kind of demonstration1 alone, but to add thereto cogent and compelling proofs drawn from obvious facts, we will also proceed to the latter kind in the present instance : we will demonstrate that in certain parts of the body the retentive faculty is so obvious that its operation can be actually recognised by the senses, whilst in other parts it is less obvious to the senses, but is capable even here of being detected by the argument.2
Let us begin our exposition, then, by first dealing systematically for a while witli certain definite parts of the body, in reference to which we may accurately test and enquire what sort of thing the retentive faculty is.
Now, could one begin the enquiry in any better way than with the largest and hollowest organs ? Personally 1 do not think one could. It is to be expected that in these, owing to their size, the activities will show quite clearly, whereas with respect to the small organs, even if they possess a strong faculty of this kind, its activation will not at once be recognisable to sense.
Now those parts of the animal which are especially hollow and large are the stomach and the organ which is called the womb or uterus.3 What prevents us, then, from taking up these first and considering their activities, conducting the enquiry on our own
process of λογικἡ θεωρία or “ theorizing ” ; c/. p. 151, note 3 ; p. 205, note 1.
3	The Greek words for the utems (m£trac and hysterae) probably owe their plural form to the belief that the organ was bicornuate in the human, as it is in some of the lower species.	227
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δῆλαι, τὴν ἐξἑτασιν ἐφ’ ημών αυτών ποιου μένους, οσαι δ’ ἀμυδρὁτεραι, τὰ παραπΧήσια διαιρούντας 147 άνθρώπφ ζφα, || οὐχ ώς οὐκ ἃν Ικανώς το ye καθόΧου περί τής ζητούμενης δυνάμεως καὶ τῶν ανομοίων ἐνδειξομἐνων, ἀλλ’ ώς Ίν άμα τφ κοινω καλ το ίδιον ἐφ’ ἡμῶν αυτών εyvωκότες εἵς τε τὰς διαγνώσεις τῶν νοσημάτων καλ τας ἰάσεις εὐ-πορώτεροι γιγνώμεθα.
Περὶ μὲν οὖν άμφοτέρων των όpyάvωv ᾶμα λέγειν αδύνατον, εν μέρει δ’ ὺπὲρ έκατέρου ττοιησόμεθα τον Xoyov από του σαφεστερον ένδείζασθαι δυναμένου την καθεκτικην δύναμήν άρξάμενοι. κατέχει μεν yap καλ ή ηαστήρ τά σιτία, μέχρι ττερ &ν εκπέψη, κατέχουσι δὲ καί αί μήτραι το εμβρυον, ἔστ’ &ν τεΧειώσωσιν αΧΧα ποΧΧαπΧάσιός έστιν 6 τής των εμβρύων τελειω-σεως χρόνος τής των αιτίων πέψεως.
III
Εἰκὺς οΰν καϊ την δύναμιν εvapyέστεpov εν ταις μήτραις φωράσειν ημάς την καθεκτικην, δσφ καί ποΧυχρονιωτέραν τής yαστρος την έvέpyeιav κέκτηται. μησϊ yap έννεα που ταϊς πΧείσταις των yυvaικώv εν αύταίς τεΧειοΰται τά κυήματα, μεμυκυίαις μεν άπαντι τφ αυχενι, περιεχούσαις δε πανταχόθεν αυτά συν τφ χοριφ. || 148 καί πέρας ye τής του στόματος μύσεως καί τής του κυουμενού κατά τάς μήτρας μονής ή χρζία τής ενεργείας ἐστίν ου yάp ώς ετυχεν οὐδ’ άΧόγως ίκανάς περιστέλΧεσθαι καϊ κατεχειν το
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persons in regard to those activities which are obvious without dissection, andf in the case of those which are more obscure, dissecting animals which are near to man ;1 not that even animals unlike him will not show, in a general way, the faculty in question, but because in this manner we may find out at once what is common to all and what is peculiar to ourselves, and so may become more resourceful in the diagnosis and treatment of disease.
Now it is impossible to speak of both organs at once, so we shall deal with each in turn, beginning with the one which is capable of demonstrating the retentive faculty most plainly. For the stomach retains the food until it has quite digested it, and the uterus retains the embryo until it -brings it to completion, but the time taken for the completion of the embryo is many times more than that for the digestion of food.
Ill
We may expect, then, to detect the retentive faculty in the uterus more clearly in proportion to the longer duration of its activity as compared with that of the stomach. For, as we know, it takes nine months in most women for the foetus to attain maturity in the womb, this organ having its neck quite closed, and entirely surrounding the embryo together with the ckonon. Further, it is the utility of the function which determines the closure of the os and the stay of the foetus in the uterus. For it is not casually nor without reason that Nature has made
1 Note this expression. For Galen’s views on the origin of species, cf. Introduction, p. xxxi., footnote.
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εμβρυον ἡ φύσις άπείργασατο τὰς υστέρας, ἀλλ’ ιν’ εἰς τὺ πρέπον άφίκηται μέγεθος τὸ κυοὑμενον. ὅταν οὖν, οὖ χάριν ένήργουν τῇ καθεκτικῇ δυνάμει, συμπεπληρωμένον ἦ, ταύτην μὲν άνέπαυσάν τε καὶ εἰς ἡρεμίαν επανηγαγον, ἀντ’ αὐτῆς δ’ ὲτὲρᾳ χρώνται τη τέως ησυχαζούση, τῇ προωστική. ἦν δ’ ἄρα καὶ τῆς εκείνης ησυχίας ορος η χρεία καί της y* ἐνεργείοις ωσαύτως η χρεία* καλούσης μὲν 7ὰρ αὐτῆς ενεργεί, μὴ καλούσης δ’ ησυχάζει.	^
Καὶ χρὴ πάλιν κάνταύθα καταμαθβῖν τῆς φύσεως τὴν τέχνην,^ ώς ου μόνον ενεργειών χρησίμων δυνάμεις ένέθηκεν έκάστφ των οργάνων, άλλα καὶ τοῦ τῶν ησυχιών τε καὶ κινήσεων καιρού προύνοησατο. καλώς μεν γαρ άττάντων γιγνομένων των κατά την κύησιν η άποκριτικη Βύναμις ησυχάζει τελέως ώσπερ οὐκ ουσα, κα-κοπραγίας Βέ τινος γενομένης η περί το χορίον η 149 περί τινα των άλλων || υμένων η περί το κυού-μενον αυτό καλ της τελειώσεως αυτού παντάπασιν άπογνωσθείσης ούκέτ άναμένουσι τον έννεάμηνον αί μητραι χρόνον, ἀλλ’ ἡ μὲν καθεκτικη Βύναμις αύτίκα Βη πέπαυται και παραχωρεί κινεϊσθαι τη πρότερον άργούση, πράττει δ’ ήοη τι καὶ πραγματεύεται χρηστόν ή άποκριτικη τε και προωστική· καὶ γὰρ οὐν καὶ ταύτην ούτως έκάλεσαν από των ενεργειών αυτή τά ονόματα θέμενοι καθάπερ και ταις άλλαις.
Καί πως ό λόγος εοικεν υπέρ άμφοτέρων άποΒείξειν άμα· και γάρ τοι καί ΒιαΒεχομένας αύ τὰς ἀλλήλας και παραχωρούσαν αεί την έτέραν τη λοιπή, καθότι &ν ἡ χρεία κελεύη, και 230
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the uterus capable of contracting upon, and of retaining the embryo, but in order that the latter may arrive at a proper size. When, therefore, the object for which the uterus brought its retentive faculty into play has been fulfilled, it then stops this faculty and brings it back to a state of rest, and employs instead of it another faculty hitherto quiescent—the propulsive faculty. In this case again the quiescent and active states are both determined by utility; when this calls, there is activity; when it does not, there is rest.
Here, then, once more, we must observe well the Art [artistic tendency] of Nature—how she has not merely placed in each organ the capabilities of useful activities, but has also fore-ordained the times both of rest and movement. For when everything connected with the pregnancy proceeds properly, the eliminative faculty remains quiescent as though it did not exist, but if anything goes wrong in connection either with the chorion or any of the other membranes or with the foetus itself, and its completion is entirely despaired of, then the uterus no longer awaits the nine-months period, but the retentive faculty forthwith ceases and allows the heretofore inoperative faculty to come into action. Now it is that something is done—in fact, useful work effected—by the eliminative or propulsive faculty (for so it, too, has been called, receiving, like the rest, its names from the corresponding activities).
Further, our theory can, 1 think, demonstrate both together ; for seeing that they succeed each other, and that the one keeps giving place to the other according as utility demands, it seems not unreason-
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την διδασκαλίαν κοινήν ούκ ἀπεικὁς ἐστι δέχε-σθαι. τῆς μὲν ονν καθεκτικῆς δυνάμεως ίμγον περιστεΐλαι τὰς μήτρας τφ κυουμένψ πανταχό-θεν, ὦστ’ εύλόγως άπτομέναις μὲν ταῖς μαιευ-τρίαις τὺ στόμα μεμυκος αυτών φαίνεται, ταῖς κυούσαις δ’ αύταις κατά τὰς πρώτας ημέρας καὶ μάλιστα κατ’ αυτήν εκείνην, ἐν ἦπερ ἃν ἡ τῆς γονής σύλληψις γένηται, κινούμενων τε καὶ συν-150 τρεχουσῶν βἰς εαυτάς των υστέρων αΧσθη\σις γί-γνεται καὶ ἢν άμφω ταΰτα συμβή, μύσαι μεν το στόμα χωρίς φλεγμονής ἦ τινος ἄλλου παθήματος, αϊσθησιν δὲ τῆς κατὰ τὰς μήτρας κινή-σεως άκόλουθήσαι, προς αὺτὰς ήδη τὺ σπέρμα το παρά τάνδρός εΐληφέναι τε και κατέχειν αΐ γυναίκες νομίζουσι.
Ταῦτα δ’ οὐχ ἡμεῖς νυν άναπλάττομεν ή μιν αύτοΐς, ἀλλ’ ἐκ μακράς πείρας δοκιμασθέντα πασι γέγραπται σχεδόν τι τοΐς περί τούτων πραγματευσαμένοις. Ἠρὁφιλος μἑν 7€ ὡς οὐδὲ πυρήνα μήλης αν δεχοιτο των μήτρων το στόμα, πριν άποκυεΐν την γυναίκα, καὶ ώς οὐδὲ τουλάχιστον ετι διέστηκεν, ήν υπάρξηται κύειν, και ώς ἐπὶ πλέον άναστομοϋνται κατά τὰς των επιμηνίων φοράς, οὐκ ωκνησε γράφειν συνομο-λογοΰσι δ’ αὐτῷ καὶ οἱ ἄλλοι πάντες οι περί τούτων πραγματευσάμενοι καί πρώτος γ* απάντων ιατρών τε και φιλοσόφων 'Ιπποκράτης άπεφήνατο μύειν το στόμα τών υστερών εν τε ταῖς κυήσεσι καί ταῖς φλεγμοναΐς, ἀλλ* εν μεν ταῖς κυήσεσιν ούκ εξιστάμενον τής φύσεως, ἐν δὲ ταῖς φλεγμοναΐς σκληρόν γιγνόμενον.
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able to accept a common demonstration also for both. Thus it is the work of the retentive faculty to make the uterus contract upon the foetus at every point, so that, naturally enough, when the midwives palpate it, the os is found to be closed, whilst the pregnant women themselves, during the first days—and particularly on that on which conception takes place— experience a sensation as if the uterus were moving and contracting upon itself. Now, if both of these things occur—if the os closes apart from inflammation or any other disease, and if this is accompanied by a feeling of movement in the uterus—then the women believe that they have received the semen which comes from the male, and that they are retaining it.
Now we are not inventing this for ourselves : one may say the statement is based on prolonged experience of those who occupy themselves with such matters. Thus Herophilus1 does not hesitate to state in his writings that up to the time of labour the os uteri will not admit so much as the tip of a probe, that it no longer opens to the slightest degree if pregnancy has begun—that, in fact, it dilates more widely at the times of the menstrual flow. With him are in agreement all the others who have applied themselves to this subject; and particularly Hippocrates, who was the first of all physicians and philosophers to declare that the os uteri closes during pregnancy and inflammation, albeit in preg- * ' nancy it does not depart from its own nature, whilst in inflammation it becomes hard.
1 Herophilus of Chalcedon (circa 300 Bio.) was, like Eraeistratus, a representative of the anatomical school of Alexandria. His book on Midwifery was known for centuries. cf. Introduction, p. xii.
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Ἐπὶ δέ γε τῆς ἐναντίας τῆς εκκριτικής ἀνοι-γνυται μὲν τὺ στόμα, προέρχεται δ ό*πυθμην ||
151	ἆπας ὅσον οἷὁν τ’ εyyυτάτω τοῦ στόματος άπωθούμενος εξω το εμβρυον, άμα ὃ’ αὐτῷ καί τὰ συνεχή μέρη τα olov πλευρά τον παντός ὸργάνου συνεπιλαμβανόμενα του epyov θλίβει τε καὶ προωθεί παν εξω το εμβρυον. καϊ ποΧλαΐς των yvvauc&v ὼδῖνες βίαιοι τὰς μήτρας δλας εκπεσεΐν ἡνάγκασαν άμέτρως χρησαμέναις τῇ τοιανττ) δυνάμει, παραπλήσιου τινος yiyvoph>ov τφ πολλάκις ἐν πάλαις τισὶ καὶ φιλονεικίαις συμβαίνοντι, όταν άνατρέψαι τε και καταβαλεΐν ετέρους σπεὑδον τες αυτοί συy καταπέσωμεν. οΰτω yap καί αί μήτραι τό εμβρυον ώθοΰσαι συνεξέπεσον ενίοτε καί μάλισθ’, ὅταν οἱ πρὺς τὴν ράχιν αυτών σύνδεσμοι χαλαροί φύσει τυγχάνωσιν ον τες.
Ἕστι δὲ καὶ τούτο θαυμαστόν τι της φύσεως σόφισμα, τὺ ζώντος μεν του κυήματος ακριβώς πάνυ μεμυκέναι τό στόμα των μητρών, ἀπο-θανόντος δὲ παραχρήμα διανο'νγεσθαι τοσούτον, ὅσον εις τὴν έξοδον αυτού διαφέρει, και μέντοι καλ αί μαΐαι τὰς τικτούσας ούκ ευθύς άνιστάσιν οὐδ’ ἐπὶ τον δίφρον καθίζουσιν, ἀλλ’ άπτονται
152	πρότερον ἀνοιγομἐνον τοῦ στόματος || κατὰ βραχύ καί πρώτον μέν, ώστε τον μικρόν δάκτυλον καθιέναι, διεστηκέναι φασίν, επειτ ηδη και μεΐζον και κατά βραχύ δη πυνθανομένοις ημίν αποκρίνονται τό μέyεθoς της διαστάσεως επαυξανόμενου. όταν δ’ ικανόν ἦ πρὺς τὴν τοῦ κυουμένου δίοδον, άνιστάσιν αύτὰς καὶ καθίζουσι
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In the case of the opposite (the eliminative) faculty, the os opens, whilst the whole fundus approaches as near as possible to the os, expelling the embryo as it does so; and along with the fundus the contiguous parts—which form as it were a girdle round the whole organ—co-operate in the work ; they squeeze upon the embryo and propel it bodily outwards. And, in many women who exercise such a faculty immoderately, violent pains cause forcible prolapse of the whole womb; here almost the same thing happens as frequently occurs in wrestling-bouts and struggles, when in our eagerness to overturn and throw others we are ourselves upset along with them; for similarly when the uterus is forcing the embryo forward it sometimes becomes entirely prolapsed, and particularly when the ligaments connecting it with the spine happen to be naturally lax.1
A wonderful device of Nature’s also is this—that, when the foetus is alive, the os uteri is closed with perfect accuracy, but if it dies, the os at once opens up to the extent which is necessary for the foetus to make its exit. The midwife, however, does not make „the parturient woman get up at once and sit down on the [obstetric] chair, but she begins by palpating the os as it gradually dilates, and the first thing she says is that it has dilated “ enough to admit the little finger,” then that "it is bigger now,” and as we make enquiries from time to time, she answers that the size of the dilatation is increasing. And when it is sufficient to allow of the transit of the foetus,2 she then makes the patient get up from her bed and
1	Relaxation of utero-sacral ligaments as an important predisposing cause of prolapsus uteri.
2	That is, at the end of the first stage of labour.
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καϊ προθυμεΐσθαι κελεύουσιν άπώσασθαι το παιδίον. ἔστι δ’ ήδη τούτο το ἔργον, δ παρ* εαυτών αΐ κύουσαι προστιθέασιν, ούκέτι των υστερών, ἀλλὰ των κατ’ ίπηάστριον μυών, οι προς τὴν ἀποπάτησίν τε καὶ τὴν οΰρησιν ήμΐν συvεpyoΰσιv.
IV
Οὔτω μὲν ἐπὶ των μητρών εναρ^γώ^ αί δύο φαίνονται δυνάμεις, ἐπὶ δὲ τῆς yαστρός ώδε. πρώτον μὲν τοῖς κλύδωσιν, οί δὴ καὶ πεπιστευνται τοῖς ίατροϊς αρρώστου κοιλίας είναι συμπτώματα καϊ κατά \6yov πεπιστευνται* ενίοτε μεν yάp ελάχιστα ττροσενηνεημενών ου yiyνονται περιστελλόμενης ακριβώς αυτοϊς της γαστρὺς καὶ σφιyyoύσης πανταχόθεν, ενίοτε δε μεστή μεν ἡ 153γαστήρ εστιν, οί κλὑ||δωνες δ’ ώς ἐπὶ κενῆς εξακουονται. κατά φύσιν μεν yάp έχουσα καϊ χρωμένη καλώς τη περισταλτική δυνάμει, καν ολίηον η το περιεχόμενον, άπαν αυτό περί-λαμβάνουσα χώραν ούδεμίαν απολείπει κενήν, άρρωστούσα δε, καθότι &ν άδυνατήση περΐλαβεΐν ακριβώς, ενταύθ* ευρυχωρίαν τιν εμηάζομενη συηχωρει τοῖς περιεχομένοις ὺγροῖς κατὰ τὰς τών σχημάτων μετaλλayάς ἄλλοτ’ αλλαχό σε μεταρρεουσι κλὐδωνας άποτελεΐν.
Eύλόyως ούν, δτι μηδὲ πέψουσιν ίκανώς, οί εν τωδε τφ συμπτώματι ηενόμενοι προσδοκώσιν· οὐ γαρ ενδέχεται πέψαι καλώς άρρωστον yαστέρα. τοῖς τοιούτοις δε καϊ μέχρι πλείονος εν αυτή
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sit on the chair, and bids her make every effort to expel the child. Now, this additional work which the patient does of herself is no longer the work of the uterus but of the epigastric muscles, which also help us in defaecation and micturition.
IV
Thus the two faculties are clearly to be seen in the case of the uterus; in the case of the stomach they appear as follows:—Firstly in the condition of gurgling, which physicians are persuaded, and with reason, to be a symptom of weakness of the stomach; for sometimes when the very smallest quantity of food has been ingested this does not occur, owing to the fact that the stomach is contracting accurately upon the food and constricting it at every point; sometimes when the stomach is full the gurglings yet make themselves heard as though it were empty. For if it be in a natural condition, employing its contractile faculty in the ordinary way, then, even if its contents be very small, it grasps the whole of them and does not leave any empty space. When it is weak, however, being unable to lay hold of its contents accurately, it produces a certain amount of vacant space, and allows the liquid contents to flow about in different directions in accordance with its changes of shape, and so to produce gurglings.
Thus those who are troubled with this symptom expect, with good' reason, that they will also be unable to digest adequately; proper digestion cannot take place in a weak stomach. In such people also, the mass of food may be plainly seen to remain
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φαίνεται παραμενον το βάρος, ώς αν και βραΒύ-τερον πέττουσι. καλ μην θαυμάσειεν αν τις επ' αυτών τούτων μάΧιστα το πολυχρόνιον τής εν τῇ γαστρί διατριβής ού των αιτίων μόνον ἀλλὰ και τοῦ π ό ματ ος· ον yap, οπερ άν οίηθείη τις, ώς το τής γαστρός στόμα τὺ κάτω στενόν ίκανώς ύπαρχον ούΒεν παρίησι πριν ακριβώς Χειωθήναι, τοΰτ αίτιον ὅντως ἐστί. πολλά γούν πόΧΧάκις 154 οπωρών οστά μέγιστα καταπίνουσι || πάμποΧΧοι καί τις ΒακτύΧιον χρυσοΰν εν τώ στόματι φυ-Χάττων ακων κατέπιε καί άΧΧος τις νόμισμα και άΧΧος αΧΧο τι σκΧηρόν και Βυσκατέργαστον, ἀλλ’ δμως άπαντες ούτοι ραΒίως άπεπάτησαν, α κατεπιον, ούΒενός αύτοις άκοΧονθήσαντος συμπτώματος. εί Βέ γ ή στενότης τον πόρου τής γαστρός αιτία του μενειν επϊ πΧέον ήν τοῖς άτρίπτοις σιτίοις, ούΒεν άν τούτων ποτὲ Βιεχώ-ρησεν. ἀλλὰ καί τό τα πόματ αύτοις εν τῇ γαστρϊ παραμενειν επϊ πΧεΐστον ικανόν άπάγειν την υπόνοιαν του πόρου τής στενότητος· ὅλως yap, εϊπερ ήν εν τω κεχυΧώσθαι τό θάττον ύπιέναι, τά τε ροφήματ άν οΰτω και τό γάΧα και ό τής πτισάνης χυΧός αύτίκα Βιεζήει πόσιν. ἀλλ’ ούχ ώΒ' ἔχει* τοῖς μεν yctp άσθενέσιν επϊ πΧεΐστον εμπΧεΐ ταύτα καί κΧύΒωνας εργάζεται παραμενοντα και ΘΧίβει καί βαρύνει την γαστέρα, τοῖς δ’ ίσχυροΐς ον μόνον τούτων ούΒεν συμβαίνει, ἀλλὰ και ποΧύ πΧήθος άρτων καί κρεών υποχωρεί ταχέως. 1 2
1	The pylorus.
2	“ Chylosie,” chylification.
cf. p. 240, note 1.
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an abnormally long time in the stomach, as would be natural if their digestion were slow. Indeed, the chief way in which these people will surprise one is in the length of time that not food alone but even fluids will remain in their stomachs. Now, the actual cause of this is not, as one would imagine, that the lower outlet of the stomach,1 being fairly narrow, will allow nothing to pass before being reduced to a fine state of division. There are a great many people who frequently swallow large quantities of big fruit-stones ; one person, who was holding a gold ring in his mouth, inadvertently swallowed it; another swallowed a coin, and various people have swallowed various hard and indigestible objects; yet all these people easily passed by the bowel what they had swallowed, without there being any subsequent symptoms. Now surely if narrowness of the gastric outlet were the cause of untriturated food remaining for an abnormally long time, none of these articles I have mentioned would ever have escaped. Furthermore, the fact that it is liquids which remain longest in these people’s stomachs is sufficient to put the idea of narrowness of the outlet out of court. For, supposing a rapid descent were dependent upon emulsification,2 then soups, milk, and barley-emulsion3 would at once pass along in every case. But as a matter of fact this is not so. For in people who are extremely asthenic it is just these fluids which remain undigested, which accumulate and produce gurglings, and which oppress and overload the stomach, whereas in strong persons not merely do none of these things happen, but even a large quantity of bread or meat passes rapidly down.
8 Lit. barley-“ chyle,” i.e. barley-water.
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Οὺ μόνον δ* ἐκ του περιτετάσθαι την ηαστόρα
155	καί βαρύνεσθαι || καὶ μεταρρεῖν ἄλλοτ’ είς ἄλλΛ μέρη μετὰ κλύδωνος τὺ παραμένειν ἐπὶ πλἐον ἐν αὐτῇ πάντως τοῖς ούτως εχουσι τεκμήραιτ αν τις ἀλλὰ κάκ των εμέτων ενιοι yap ού μετὰ τρεις ώρας ἢ τέτταρας ἀλλὰ νυκτών ήδη μέσων παμπόλλου μεταξύ χρόνου διβλθὁντος ἐπὶ ταῖς προσφοραΐς άνήμεσαν ακριβώς άπαντα τὰ ἐδη-δεσμένα.
Καὶ μὲν δὴ καὶ ξῷον ότιούν έμπλήσας ιη/ρας τροφής, ώσπερ ἡμεῖς πολλάκις ἐπὶ συών επειρά-θημεν εξ αλεύρων μεθ’ ΰδατος οϊον κυκεώνα τινα δόντες αύτοις, έπειτα μετά τρεις που καί τέτταρας ώρας άνατεμόντες, εί ούτω και συ πράξειας, ευ ρήσεις έτι κατά την y αστέρα τά εδηδεσμένα· πέρας γαρ αύτοις έστι τής ενταύθα μονής ούχ ἡ χύλωσις, ἢν καὶ ἐκτὺς ἔτι ον των μηχανήσασθαι δυνατόν έστιν, ἀλλ’ ἡ πέψις, έτερόν τι τής χυλω-σεως ούσα, καθάπερ αΐμάτωσίς τε καί θρέψις. ώς yάρ κάκεινα δέδεικται ποιοτήτων μεταβολή yir/νόμενα, τον αυτόν τρόπον καί ή εν τή yαστρϊ πέψις των σιτίων εις την οίκείαν εστι τφ τρεφο-
156	μένφ ποιότητα || μεταβολή καί όταν yε πεφθή τελέως, ἀνοίγνυται μὲν τηνικαΰτα τό κάτω στόμα, διεκπίπτει δ’ αυτού τά σιτία ραδίως, εί και πλήθος τι μεθ’ εαυτών εχοντα τύχοι λίθων ή οστών ή yιyάpτωv ή τινος άλλου χυλωθήναι μη δυναμένου, καί σοι τοὐτ’ ενεστιν ἐπὶ ζώου 240
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And it is not only because the stomach is distended and loaded and because the fluid runs from one part of it to another accompanied by gurglings—it is not only for these reasons that one would judge that there was an unduly long continuance of the food in it, in those people who are so disposed, but also from the vomiting. Thus, there are some who vomit up every particle of what they have eaten, not after three or four hours, but actually in the middle of the night, a lengthy period having elapsed since their meal.
Suppose you fill any animal whatsoever with liquid food—an experiment I have often carried out in pigs, to whom I give a sort of mess of wheaten flour and water, thereafter cutting them open after three or four hours ; if you will do this yourself, you will find the food still in the stomach. For it is not chylifica-tion1 which determines the length of its stay here— since this can also be effected outside the stomach ; the determining factor is digestion 2 which is a different thing from chylification, as are blood-production and nutrition. For, just as it has been shown 3 that these two processes depend upon a change of qualities, similarly also the digestion of food in the stomach involves a transmutation of it into the quality proper to that which is receiving nourishment.4 Then, when it is completely digested, the lower outlet opens and the food is quickly ejected through it, even if there should be amongst it abundance of stones, bones, grape-pips, or other things which cannot be reduced to chyle. And you may observe this
1	i.e. not the mere mechanical breaking down of food, but a distinctively vital action of “ alteration.”
2	Pepsis. 8 Book I., chaps, x., xi. 4 c/. p.222, note 1.
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θεάσασθαι στοχασαμένφ τον καιρόν τῆς κάτω διεξόδου, καί μεν γε και εἰ σφαλείης ποτὲ τοῦ καιρού καὶ μηδὲν μήπω κάτω παρέρχοιτο πεττομένων ἔτι κατὰ τὴν γαστέρα των σιτίων, οὐδ’ οὔτως άκαρπος ἡ ανατομή σοι γενήσεται· θεάση 7α/° επ’ αυτών, ὅπερ όλίγφ πρόσθεν ελέγομεν, ακριβώς μὲν μεμυκότα τον πυλωρόν, άπασαν δὲ τὴν γαστέρα περιεσταλμένην τοῖς σιτίοις τρόπον ομοιότατον, οΐόνπερ και αί μήτραι τοΐς κνου-μένοις. ον γαρ εστιν οὐδέποτβ κενήν ευρεΐν χώραν οΰτε κατά τάς υστέρας οΰτε κατά την κοιλίαν οΰ τε κατά τάς κύστεις άμφοτέρας ούτε κατά την χοληδόχον όνομαζομένην ούτε την ετέραν ἀλλ εἵτ’ ολίγον εϊη το περιεχόμενον εν αΰταις εϊτε πολύ, μεσταὶ καὶ πλήρεις αυτών αί κοίλίαι φαίνονται περιστελλόμενων ἀεὶ των χιτώνων τοΐς περιεχομένοις, όταν γε κατά φύσιν ἔχῃ τὺ ζῷον. II
157	Ἐρασίστρατος δ’ οὐκ οἶδ’ ὅπως τὴν περιστολήν τής γαστρός απάντων αιτίαν άποφαίνει και τής λειώσεως των σιτίων και τής τών περιττωμάτων ύποχωρήσεως και τής τών κεχυλωμένων άνα-δὁσεως.
’Εγώ μὲν 7ὰρ μυριάκις έπι ζώντος ἔτι τοῦ ζῴου διελὼν τό περιτόναιον εΰρον ἀεὶ τὰ μὲν εντερα πάντα περιστελλόμενα τοΐς ένυπάρχουσι, την κοιλίαν δ’ οὐχ απλώς, ἀλλ’ ἐπὶ μὲν ταῖς ἐδωδαῖς άνωθέν τε και κάτωθεν αυτά καί πανταχόθεν άκρι- * 8
1 Choledochous. 2 More exactly peristold; c/. p. 97, note 1.
8 Neuburger says of Erasistratus that “dissection had taught him to think in terms of anatomy.” It was chiefly
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yourself in an animal, if you will try to hit upon the time at which the descent of food from the stomach takes place. But even if you should fail to discover the time, and nothing was yet passing down, and the food was still undergoing digestion in the stomach, still even then you would find dissection not without its uses. You will observe, as we have just said, that the pylorus is accurately closed, and that the whole stomach is in a state of contraction upon the food very much as the womb contracts upon the foejtus. For it is never possible to find a vacant space in the uterus, the stomach, or in either of the two bladders—that is, either in that called bilereceiving 1 or in the other; whether their contents be abundant or scanty, their cavities are seen to be replete and full, owing to the fact that their coats contract constantly upon the contents—so long, at least, as the animal is in a natural condition.
Now Erasistratus for some reason declares that it is the contractions2 of the stomach which are the cause of everything—that is to say, of the softening of the food,8 the removal of waste matter, and the absorption of the food when chylified [emulsified].
Now I have personally, on countless occasions, divided the peritoneum of a still living animal and have always found all the intestines contracting peristaltically 4 upon their contents. The condition of the stomach, however, is found less simple; as regards the substances freshly swallowed, it had grasped these accurately both above and below, in fact at every point, and was as devoid of movement
the gross movements or structure of organs with which he concerned himself. Where an organ had no obviouR function, he dubbed it “ useless ” ; e.g. the spleen (cf. p. 143).
4 i.e. contracting and dilating; no longitudinal movements involved ; cf. p. 263, note 2.	243
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βώς περιειληφυΐαν ακίνητον, ώς δοκεῖν ήνωσθαι καλ περιπεφυκέναι τοῖς σιτίοις* ἐν δὲ τούτῳ καϊ τον πυλωρόν εΰρισκον αει μεμυκοτα και κεκλεισ-μένον ακριβώς ὦσπβρ τὺ τῶν ύστερων στόμα ταῖς ἐγκὑμοσιν.
Ἐπὶ μέντοι ταῖς πόψεσι συμπεπληρωμέναις άνέψκτο μὲν ὁ πυλωρός, ἡ γαστηρ δὲ περισταλτι-κώς ἐκινεῖτο παραπλησίως τοῖς εντέροις.
V
'Άπαντ οΐτν ἀλλήλοις ὁμολογεῖ ταῦτα καὶ τῇ γαστρὶ καὶ ταῖς ὺστέραις καὶ ταῖς κὑστεσιν εἶναί τινας έμφυτους δυνάμεις καθεκτικάς μὲν τῶν . 158 οικείων ποιοτήτων, || άποκριτικάς δὲ τάν ἀλ\ο-τρίων. οτι μεν yap ελκει την χολήν είς εαυτήν ἡ ἐπὶ τῷ ήπατι κύστις, έμπροσθεν δέδεικται, ὅτι δὲ καὶ άποκρίνει καθ' εκάστην ημέραν είς την γαστέρα, καὶ τοῦτ’ έvapyως φαίνεται, και μην εἰ διεδἐχ ετο τὴν ελκτικήν δύναμιν ἡ εκκριτική καϊ μη μέση τις άμφοΐν ἦν ἡ καθεκτική, δια παντός έχρήν ανατεμνόμενων των ζφων ΐσον πλήθος χολής εύρίσκεσθαι κατά την κύστιν ου μην εύρίσκεταί γε. ποτὲ μὲν γἀγ πληρέστατη, ποτέ δε κενότατη, ποτέ δε τάς εν τῷ μεταξύ διαφοράς εχουσα θεωρείται, καθάπερ και ἡ έτέρα κύστις ἡ τὺ οὖρον ύποδεχομένη. ταύτης μέν yε και πρό τής ανατομής αισθανόμεθα, πριν άνιαθήναι τω πλήθει βαρυνθεισαν ή τῇ δριμύτητι δηχθεισαν, 1
1	c/. ρ. 282, note 1.	2 Book II., chaps, ii. and viii.
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as though it had grown round.and become united with the food.1 At the same time I found the pylorus persistently closed and accurately shut, like the os uteri on the foetus.
In the cases, however, where digestion had been completed the pylorus had opened, and the stomach was undergoing peristaltic movements, similar to those of the intestines.
V
Thus all these facts agree that the stomach, uterus, and bladders possess certain inborn faculties which are retentive of their own proper qualities and eliminative of those that are foreign. For it has been already shown2 that the bladder by the liver draws bile into itself, while it is also quite obvious that it eliminates this daily into the stomach. Now, of course, if the eliminative were to succeed the attractive faculty and there were not a retentive faculty between the two, there would be found, on every occasion that animals were dissected, an equal quantity of bile in the gall-bladder. This however, we do not find. For the bladder is sometimes observed to be very full, sometimes quite empty, while at other times you find in it various intermediate degrees of fulness, just as is the case with the other bladder—that which receives the urine; for even without resorting to anatomy we may observe that the urinary bladder continues to collect urine up to the time that it becomes uncomfortable through the increasing quantity of urine or the irritation caused by its acidity—the presumption
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άθροιζούσης ἔτι το ούρον, ὼς ούσης τινος κάνταΰθα δυνάμεως καθεκτικῆς.
Οὑτω δὲ καὶ ἡ γαστὴρ ὺπὺ δριμύτητος πολ-λάκις δηχθβΐσα πρωιαίτερον του δέοντος άπεπτον ἔτι τὴν τροφήν αποτρέβεται. αύθις δ’ ἄν ποτέ τᾤ πλήθει βαρυνθεΐσα ή καί κατ’ άμφω συνελ-θόντα κακίας διατβθεΐσα διαρροίαις εάλω. και μιν γε καὶ οΐ εμετοί, τῷ πλήθει βαρυνθβίσης || 159 αὐτἧς ἡ τὴν ποιότητα των εν αυτή αιτίων τε καλ περιττωμάτων μη φερούσης, avaKoyov τι ταΐς διαρροίαις πάθημα τής άνω γαστρός ἐστιν. ὅταν μὲν 7ἀγ ἐν τοῖς κάτω μέρεσιν αυτής ἡ τοιαύτη γένηται διάθεσις, ερρωμένων των κατά τον στόμαχόν, εις διάρροιας ετελεύτησεν, όταν δ’ ἐν τοῖς κατὰ τὺ στόμα, των ἄλλων εύρωστούντων, εις εμετούς.
VI
Ἕνεστι δὲ καὶ τούτο πολλάκις εναργως ίδεϊν ἐπὶ τῶν άποσίτων αναγκαζόμενοι yap έσθίειν ούτε καταπίνειν εύσθενούσιν οντ, εί και βιάσαιντο, κατέχουσιν, ἀλλ’ ευθύς ανεμούσι. καλ οι ἄλλως δὲ τῶν εδεσμάτων προς ότιοΰν δυσχεραίνοντε? βιασθέντες ενίοτε προσάρασθαι ταχέως ἐξεμοῦσιν, ἢ εί κατάσχοιεν βιασάμενοι, ναυτιώδβις τ’ είσι καί τής γαστρος ύπτιας αισθάνονται καλ σπευ-δούσης άποθέσθαι το λυπούν.
Ούτως εξ απάντων των φαινομένων, δπερ εξ αρχής έρρέθη, μαρτυρεΐται το δεΐν υπάρχβιν τοῖς του ζφου μορίοις σχεδόν απασιν εφεσιν μέν τινα
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thus being that here, too, there is a retentive faculty.
Similarly, too, the stomach, when, as often happens, it is irritated by acidity, gets rid of the food, although still undigested, earlier than proper ; or again, when oppressed by the quantity of its contents, or disordered from the co-existence of both conditions, it is seized with diairkoea. Vomiting also is an affection of the upper [part of the] stomach analogous to diarrhoea, and it occurs when the stomach is overloaded or is unable to stand the quality of the food or surplus substances which it contains. Thus, when such a condition develops in the lower parts of the stomach, while the parts about the inlet are normal, it ends in diarrhoea, whereas if this condition is in the upper stomach, the lower parts being normal, it ends in vomiting.	,
VI
This may often be clearly observed in those who are disinclined for food; when obliged to eat, they have not the strength to swallow, and, even if they force themselves to do so, they cannot retain the food, but at once vomit it up. And those especially wlio have a dislike to some particular kind of food, sometimes take it under compulsion, and then promptly bring it up ; or, if they force themselves to keep it down, they are nauseated and feel their stomach turned up, and endeavouring to relieve itself of its discomfort.
Thus, as was said at the beginning, all the observed facts testify that there must exist in almost all parts of the animal a certain inclination towards, or, so to
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και olov ορεξιν τής οἰκείας ποιὁτητος, αποστροφήν
160	δἐ τινα II καὶ οἷον μίσος τι τἧς ἀλλοτριας. ἀλλ, εφιέμενα μὲν εΧκειν εύλογον, άποστρεφόμενα δ* ἐκκρίνβιν.
Κἀκ τούτων πάλιν ἦ θ’ ὲλκτικὴ δύναμις ἀποδβίκνυται καθ’ ἄπαν ύπάρχουσα καί ή προωστική.
Ἀλλ’ εἴπβρ ἔφεσίς τε τίς ἐστι καὶ ἔλξις, εἵη ἄν τις καὶ άπόΧαυσις· οὐδὲν γαρ των οντων ἔλκει τι δι* αὐτὺ τὺ ἕλκειν, ἀλλ’ ἵν’ αποΧαύση τοῦ διὰ τῆς ὁλκῆς εὐπορηθέντος. καὶ μὴν ἀπολαύειν οὐ δὑναται μὴ κατασχόν. καν τούτω πάλιν ἡ καθεκτική δύναμις άποΒείκνυται την ηένεσιν αναηκαίαν εχουσα· σαφώς yelp ἐφίεται μὲν των οικείων ποιοτήτων ἡ ηαστήρ> άποστρέφεται δὲ τὰς άΧΧοτρίας.
Ἀλλ’ εἴπβρ ἐφίεταί τε καὶ ἔλκει καὶ απολαύει κατέχουσα και περιστελλόμενη, εἵη ἄν τι καὶ πέρας αυτή τής άποΧαύσεως κἀπὶ τῷδ’ ὁ καιρός ἦδη τῆς εκκριτικής Βυνάμεως εvεpyoύσης^
VII
Ἀλλ’ εἰ καὶ κατέχει καί απολαύει, κατα-χρήται προς ο πέφυκε. πέφυκε δὲ τοῦ προσ-
161	ήκοντος έαυττ) || κατὰ ποιότητα και οικείου 1 2
1	Note use of psychological terms in biology. c/. also p. 133, note 3.
2	“In everything.” c/. p. 66, note 3.
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speak, an appetite for their own special quality, and an aversion to, or, as it were, a hatred 1 of the foreign quality. And it is natural that when they feel an inclination they should attract, and that when they feel aversion they should expel.
From these facts, then, again, both the attractive and the propulsive faculties have been demonstrated to exist in everything.2
But if there be an inclination or attraction, there will also be some benefit derived; for no existing thing attracts anything else for the mere sake of attracting, but in order to benefit by what is acquired by the attraction. And of course it cannot benefit by it if it cannot retain it. Herein, then, again, the retentive faculty is shown to have its necessary origin : for the stomach obviously inclines towards its own proper qualities and turns away from those that are foreign to it.3
But if it aims at and attracts its food and benefits by it while retaining and contracting upon it, we may also expect that there will be some termination to the benefit received, and that thereafter will come the time for the exercise of the eliminative faculty. VII
VII
But if the stomach both retains and benefits by its food, then it employs it for the end for which it [the stomach] naturally exists. And it exists to partake of that which is of a quality befitting and proper to
3	Galen confuses the nutrition of organs with that of the ultimate living elements or cells; the stomach does not, of course, feed itself in the way a cell does. r/. Introduction,
p. xxxii-	2/LO
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μεταΧαμβάνειν ὦσθ’ ἔλκει τῶν αιτίων οσον χρηστότατον άτμωδώς τε καὶ κατὰ βραχύ καλ τούτο τοῖς ὲαυτἧς χιτώσιν έναποτίθεταί τε καὶ προστίθησιν. ὅταν δ* ίκανως ἐμπλησθῇ, καθά-περ ἄχθος τῖ τὴν λοιπὴν ἀποτίθεται τροφήν έσχηκυιάν τι χρηστόν ἡδη καὶ αυτήν εκ τἧς προς τὴν γαστέρα κοινωνίας· οὐδὲ γαρ ενδέχεται δυο σώματα δράν καὶ πάσχειν ἐπιτήδεια συνέλθόντα μη ούκ ήτοι πάσχειν θ’ άμα καί δράν η θάτερον μεν δράν, θάτερον δε ττάσχειν. ἐὰν μὲν γὰρ ισάζη ταῖς δυνάμεσιν, εξ ίσον δράσει τε και πείσεται, &ν δ’ ύπερέχη πολὺ καὶ κράτη θάτερον, ενεργήσει περί το πάσγον ώστε δράσει μέγα μέν τι καί αισθητόν, αύτο δ’ ἦτοι σμικρόν τι και ούκ αισθητόν ή παντάπασιν ούδεν πείσεται. ἀλ\* εν τούτω δή καί μάλιστα διήνεγκε φαρμάκου δηΧητηρίον τροφή· το μέν γαρ κρατεί τής εν τφ σώματι δυνάμεως, ή δε κρατείται.
Οΰκουν ενδέχεται τροφήν μέν είναι τι τφ ζωφ προσήκουσαν, ού μην και κρατεισθαί γ’ ομοίως 162 προς των || εν τω ζωω' ποιοτήτων το κρατεισθαί δ’ ἦν άλΧοιοϋσθαι. ἀλλ’ έπεϊ τὰ μέν ισχυρότερα ταῖς δυνάμεσιν εστι μόρια, τά δ’ ασθενέστερα, κρατήσει μέν πάντα τής οικείας τω ζωρ τροφής, ούχ ομοίως δέ πάντα· κρατήσει δ* αρα και ή γαστήρ και αλλοιώσει μέν τὴν τροφήν, ού μην ομοίως ήπατι και φΧεψϊ και άρτηρίαις καί καρδία.
ΤΙόσον ούν έστιν, δ άΧΧοιοΐ, και δή θεασώμεθα· π\έον μέν ή κατά το στόμια, μειον δ’ ἣ κατά το 1 2
1	r/. Asclepiades’s theory regarding the urine, p. 51.
2	The process of application or prosthesis, cf. p. 223, note 3.
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it. Thus it attracts all the most useful parts of the food in a vaporous1 and finely divided condition, storing this up in its own coats, and applying 2 it to them. And when it is sufficiently full it puts away from it, as one might something troublesome, the rest of the food, this having itself meanwhile obtained some profit from its association with the stomach. For it is impossible for two bodies which are adapted for acting and being acted upon to come together without either both acting or being acted upon, or else one acting and the other being acted upon. For if their forces are equal they will act and be acted upon equally, and if the one be much superior in strength, it will exert its activity upon its passive neighbour ; thus, while producing a great and appreciable effect, it will itself be acted upon either little or not at all. But it is herein also that the main difference lies between nourishing food and a deleterious drug; the latter masters the forces of the body, whereas the former is mastered by them.3
There cannot, then, be food which is suited for the animal which is not also correspondingly subdued by the qualities existing in the animal. And to be subdued means to undergo alteration* Now, some parts are stronger in power and others weaker; therefore, while all will subdue the nutriment which is proper to the animal, they will not all do so equally. Thus the stomach will subdue and alter its food, but not to the same extent as will the liver, veins, arteries, and heart.
We must therefore^ observe to what extent it does alter it. The alteration is more than that which
Mutual influence of organism and environment.
4	Qualitative change, cf. Book I., chap. ii.
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ἡπάρ τε καλ τὰς φλέβας, αν τη μιν γάρ V ἀλλοίωσις εἰς αίματος ουσίαν άγει τὴν τροφήν, ή δ’ ἐν τῷ στὁματι μεθίστησι μὲν αυτήν εναργώς εἰς ἔτερον είδος, οὐ μὴν εἰς τέλος γε μετακοσμεΐ. μάθοις δ’ ἂν ἐπὶ των εγκαταΧειφθέντων ταῖς διαστάσεσι τῶν όδόντων σιτίων καλ καταμεινάν-των δι’ ὅλης νυκτός· ου τε γἀγ ἄρτος ακριβώς 6 άρτος ου τε κρέας ἐστὶ πὸ κρέας, ἀλλ’ ὅζει μὲν τοίοντον, οἷὁνπερ καὶ τοῦ ζᾤου τὺ στόμα, δια-ΧέΧυται δὲ καὶ διατέτηκε καί τας ἐν τῷ ζᾤῳ τῆς σαρκός άπομέμακται ποιότητας, ἔνεστι δἐ σοι 163 θεάσασθαι τὺ μέγεθος τής ἐν τῷ στόματι || τῶν σιτίων άΧΧοιώσεως, εἰ πυρούς μασησάμενος επιθείης άπέπτοις δοθιήσιν οψει γαρ αυτούς τάχιστα μεταβάΧΧοντάς τε και συμπέττοντας, ούδέν τοιούτον, όταν ΰδατι φυραθώσιν, εργάσα-σθαι δυναμένους. καί μή θαυμάσης· τὺ γόψ τοι φΧέγμα του τι το κατά το στόμα καί Χειχήνων εστϊν ακος καί σκόρπιους αναιρεί παραχρήμα και ποΧΧά των ίοβόΧων θηρίων τὰ μὲν ευθέως άποκτείνει, τὰ δ’ ἐς ύστερον· άπαντα γούν βΧάπτει μεγάΧως. ἀλλὰ τὰ μεμασημένα σιτία πρώτον μεν τούτω τῷ φΧέγματι βέβρεκταί τε και πεφύραται, δεύτερον δε και τῷ χρωτϊ του στόματος άπαντα πεπΧησίακεν, ώστε πΧείονα μεταβοΧήν εΐΧηφε των εν ταῖς κεναΐς χώραις των όδόντων εσφηνωμένων.
Ἀλλ’ ὅσον τὰ μεμασημένα τούτων επϊ πΧέον ήΧΧοίωται, τοσουτον εκείνων τα καταποθέντα.
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occurs in the mouth, but less than that in the liver and veins. For the latter alteration changes the nutriment into the substance of blood, whereas that in the mouth obviously changes it into a new form, but certainly does not completely transmute it. This you may discover in the food which is left In the intervals between the teeth, and which remains there all night; the bread is not exactly bread, nor the meat meat, for they have a smell similar to that of the animal's mouth, and have been disintegrated and dissolved, and have had the qualities of the animal’s flesh impressed upon them. And you may observe the extent of the alteration which occurs to food in the mouth if you will chew some com and then apply it to an unripe [undigested] boil: you will see it rapidly transmuting—in fact entirely digesting— the boil, though it cannot do anything of the kind if you mix it with water. And do not let this surprise you; this phlegm ^[saliva] in the mouth is also a cure for lichens1; it even rapidly destroys scorpions; while, as regards the animals which emit venom, some it kills at once, and others after an interval; to all of them in any case it does great damage. Now, the masticated food is all, firstly, soaked in and mixed up with this phlegm; and secondly, it is brought into contact with the actual skin of the mouth; thus it -undergoes more change than the food which is wedged into the vacant spaces between the teeth.
But just as masticated food is more altered than the latter kind, so is food which has been swallowed more altered than that which has been merely
1 Apparently skin-diseases in which a superficial crust (resembling the lichen on a tree-trunk) forms—e.g. psoriasis.
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μὴ yap οὐδὲ παραβλητόν ή το τής υπερβολής, εἰ τὺ κατὰ την κοιλίαν εννοήοαιμεν φλἐγμα και χολήν καί πνεύμα και θερμασίαν και ὅλην τὴν ουσίαν τής yαστρός. εἰ δὲ καί συνεπινοήσαις 164 αυτή τα παρακείμενα || σπλdyχva καθάπερ τινι λέβητι μεyάλφ πνρος εστίας πολλάς, εκ δεξιών μεν το ήπαρ, εξ αριστερών δε τον σπλήνα, την καρδίαν δ* εκ των άνω, συν αυτή δε και τὰς φρένας αίωρουμενας τε και διά παντός κινουμίνας, εφ' άπασι δε τούτοις σκέπον το επίπλοον, εξαί-σιόν τινα πεισθήση την άλλοίωσιν yiyνεσθαι των εις την γαστέρα καταποθέντων σιτίων.
Πῶς δ’ αν ήδύνατο ραδίως αίματοϋσθαι μὴ προπαρασκευασθέντα τή τοιαύτη μεταβολή; δε-δεικται yap ουν και πρόσθεν, ως ονδεν εις την εναντίαν άθρόως μεθίσταται ποιότητα, πως ουν ό άρτος αίμα yίyvετaι, πως δε το τεντλον ἢ ο κύαμος ή τι των άλλων, εί μη πρότερον τιν ετεραν άλλοίωσιν εδέξατο; πώς δ’ ἡ κοπρος εν τοις λεπτοῖς έντεροις άθρόως yεvvηθήσεται; τί yap εν τούτοις σφοδρότερον εις άλλοίωσιν εστι των κατά την yαστέρα; ποτερα των χιτώνων το πλήθος ἢ των yειτvιώvτωv σπλάyχvωv ή περίθεσις ή τής μονής ό χρόνος ή σύμφυτος τις εν τοις ὸργάνοις θερμασία; και μην κατ ούδέν τούτων πλεονεκτεί τά εντερα τής yaστpός. τί ποτ ουν εν μεν τή 165γαστρὶ ννκτος || όλης πολλακις μείναντα τον άρτον ετι φυλάττεσθαι βούλονται τάς άρχαίας διασωζοντα ποιότητας, έπειδάν δ’ άπαξ εμπεση 1
1 Note especially pneuma and innate heat, which practically stand for oxygen and the heat generated in oxidation. cf. p. 41, note 3.	2 Book 1., chap. x.
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masticated. Indeed, there is no comparison between these two processes ; we have only to consider what the stomach contains—phlegm, bile, pneunia, [innate] heat,1 and, indeed the whole substance of the stomach. And if one considers along with this the adjacent viscera, like a lot of burning hearths around a great cauldron—to the right the liver, to the left the spleen, the heart above, and along with it the diaphragm (suspended and in a state of constant movement), and the omentum sheltering them all— you may believe what an extraordinary alteration it is which occurs in the food taken into the stomach.
How could it easily become blood if it were not previously prepared by means of a change of this kind ? It has already been shown 2 that nothing is altered all at once from one quality to its opposite. How then could bread, beef, beans, or any other food turn into blood if they had not previously undergone some other alteration? And how could the faeces be generated right away in the small intestine ? 3 For what is there in this organ more potent in producing alteration than the factors in the stomach ? Is it the number of the coats, or the way it is surrounded by neighbouring viscera, or the time that the food remains in it, or some kind of innate heat which it contains ? Most assuredly the intestines have the advantage of the stomach in none of these respects. For what possible reason, then, will objectors have it that bread may often remain a whole night in the stomach and still preserve its original qualities, whereas when once it is projected into the
3 That is to say, faeces are obviously altered food. This alteration cannot have taken place entirely in the small intestine : therefore alteration of food must take place in the stomach.
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τοῖς έντέροις, εὐθὺς γίγνεσθαι κάπρον; εΐ μὲν 7ὰρ ο τοσοῦτος χρόνος αδύνατος ἀλλοιοῦν, οὐδ’ ὁ βραχύς Ικανός· εἰ δ* οντος αυτάρκης, πῶς οὐ πόΧύ μάλλον ό μακρός; άρ ονν άλλοιούται μὲν ἡ τροφή κατά την κοιλίαν, άλλην δἑ τιν’ ἀλλοίω-σιν καὶ οὐχ οἶαν ἐκ τῆς φύσεως ἴσχει του μετά-βάΧΧοντος οργάνου; ή ταυτήν μὲν, οὐ μὴν τήν 7* οίκείαν τψ του ζώου σώματι; μακρψ τοντ ἀδυνατώτερὁν ἐστι. καὶ μὴν οὐκ ἄλλο γ’ ἦν ἡ πέψις ἢ ἀλλοίωσις εἰς τὴν οἰκείαν τοῦ τρεφόμενου ποιότητα. εἴπερ οὖν ἡ πέψις τουτ ἔστι καὶ ἡ τροφή κατά την γαστέρα δέδεικται δεχόμενη ποιότητα τφ μέλλοντι προς αυτής θρέψεσθαι ζωφ προσήκουσαν, Ικανώς άποδέδεικται το πέττεσθαι κατά την γαστέρα τὴν τροφήν.
Καὶ γελοῖος μὲν Ἀσκληπιάδης οὕτ’ ἐν ταῖς έρυγαΐς Χέγων ἐμφαίνεσθαί ποτέ τὴν ποιότητα των πεφθέντων σιτίων ούτ εν τοϊς έμέτοις ούτ 166 ἐν ταῖς ἀνα||τομαῖς· αὐτὺ γἀγ δη πὸ τοῦ σώματος έζόζειν αυτά τής κοιλίας έστϊ τό πεπέφθαι. ό δ’ ούτως έστιν ευήθης, ὦστ’, ἐπειδὴ τῶν παλαιών ακούει Χεγόντων επϊ το χρηστόν εν τῇ γαστρί μεταβάλλειν τά σιτία, δοκιμάζει ζητειν ου τό κατά δύναμιν αλλά πὸ κατὰ γεΰσιν χρηστόν, ώσπερ ή του μήΧου μηΧωδεστέρου—χρὴ γαρ όντως αύτφ διαλέγεσθαι—γιγνομένου κατά την κοιλίαν ή τού μέΧιτος μεΧιτωδεστέρου. 1 2
1	c/. ρ. 39.
2	Asclepiades held that there was no such thing as real 256
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intestines, it straightway becomes ordure ? For, if such a long period of time is incapable of altering it, neither will the short period be sufficient, or, if the latter is enough, surely the longer time will be much more so ! Well, then, can it be that, while the nutriment does undergo an alteration in the stomach, this is a different kind of alteration and one which is not dependent on the nature of the organ which alters it? Or if it be an alteration of this latter kind, yet one perhaps which is not proper to the body of the animal ? This is still more impossible. Digestion was shown to be nothing else than an alteration to the quality proper to that which is receiving nourishment.1 Since, then, this is what digestion means and since the nutriment has been shown to take on in the stomach a quality appropriate to the animal which is about to be nourished by it, it has been demonstrated adequately that nutriment does undergo digestion in the stomach.
And Asclepiades is absurd when he states that the quality of the digested food never shows itself either in eructations or in the vomited matter, or on dissection.2 For of course the mere fact that the food smells of the body shows that it has undergone gastric digestion. But this man is so foolish that, when he hears the Ancients saying that the food is converted in the stomach into something “good,” he thinks it proper to look out not for what is good in its possible effects, but for what is good to the taste: this is like saying that apples (for so one has to argue with him) become more apple-like [in flavour] in the stomach, or honey more honey-like !
qualitative change ; the food was merely broken up into its constituent molecules, and absorbed unaltered, cf. p. 49, note 5.	Λ „
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Πολὺ δ’ εύηθεστερὁς ἐστι και γελοιότερος ὁ ’Ερασίστρατος ἡ μὴ νοών, όπως εἵρηται πρὺς τῶν παλαιών ἡ πεψις εψησει παραπΧησιος νπάρχειν, ἢ ἑκὼν σοφιξόμενος ὲαυτὁν. εψησει μὲν οὖν, φησίν, ούτως εΧαφράν εχονσαν θερμασίαν οὐκ εἰκὸς είναι παραπλησίαν τὴν πέψιν, ώσπερ ἢ τὴν Αἵτνην δέον ύποθειναι τῇ yaarpi ή ἄλλως αὐτἧς ἀλλοιῶσαι τὰ σιτία μὴ δυναμἑνης ἢ δυναμένης μὲν ἀλλοιοῦν, οὐ κατὰ τὴν έμφυτον δε θερμασίαν, vypav ούσαν δηλονότι καὶ διὰ τοῦθ’ εψειν ούκ όπτάν εἰρημἑνην.
Ἐχρῆν δ* αυτόν, εϊπερ περί πραημάτων αντί-λέγειν εβουΧετο, πειραθήναι δεῖξαι μάλιστα μὲν 167 καὶ II πρώτον, ώς οὐδὲ μεταβάλλει τὴν αρχήν οὐδ* άΧΧοιούται κατά ποιότητα πρὺς τῆς γαστρὺς τὰ σιτία, δεύτερον δ\ εϊπερ μη οίός τ’ ἦν τούτο πιστώσασθαι, το την άΧΧοίωσιν αυτών άχρηστον είναι τφ ζωφ· εί δὲ μηδὲ τοῦτ’ εἔχε διαβάΧΧειν, ἐξελἐγξαι τὴν περὶ τὰς δραστικάς άρχάς υπό-Χηψιν καλ δεῖξαι τὰς ἐνεργείας ἐν τοῖς μορίοις ον διά την εκ θερμού και ψυχρόν και ξηρού καί νηρού ποιάν κράσιν ύπάρχειν ἀλλὰ δι* ἄλλο τι· εἰ δὲ μηδὲ τοῦτ’ ετόΧμα διαβάΧΧειν, ἀλλ’ ὅτι γε μὴ τὺ θερμόν εστιν εν τοῖς ὺπὺ φύσεως διοικον-μένοις τὺ τῶν αΧΧων δραστικώτατον. ή εί μήτε τούτο μήτε των αΧΧων τι των έμπροσθεν ειχεν άποδεικνύναι, μη Χηρεΐν όνόματι προσπαΧαίοντα 1
258
1 i.e. denial of forethought in the Physis.
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Erasistratus, however, is still more foolish and absurd, either through not perceiving in what sense the Ancients said that digestion is similar to the process of boiling, or because he purposely confused himself with sophistries. It is, he says, inconceivable that digestion, involving as it does such trifling warmth, should be related to the boiling process. This is as if we were to suppose that it was necessary to put the fires of Etna under the stomach before it could manage to alter the food; or else that, while it was capable of altering the food, it did not do this by virtue of its innate heat, which of course was moist, so that the word boil was used instead of bake.
What he ought to have done, if it was facts that he wished to dispute about, was to have tried to show, first and foremost, that the food is not transmuted or altered in quality by the stomach at all, and secondly, if he could not be confident of this, he ought to have tried to show that this alteration was not of any advantage to the animal.1 If, again, he were unable even to make this misrepresentation, he ought to have attempted to confute the postulate concerning the active pnnciples—to show, in fact, that the functions taking place in the various parts do not depend on the way in which the Warm, Cold, Dry, and Moist are mixed, but on some other factor. And if he had not the audacity to misrepresent facts even so far as this, still he should have tried at least to show that the Warm is not the most active of all the principles which play a part in things governed by Nature. But if he was unable to demonstrate this any more than any of the previous propositions, then he ought not to have made himself ridiculous by quarrelling uselessly
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μάτην, ώσπερ ον σαφώς Άριστοτέλους ἔν τ’ ἄλλοις πολλοῖς καν τφ τετάρτφ τῶν μετεωpoλoyι-κών ὅπως ἡ πέψις εψήσει παραπλήσιος elvai λἐγεται, καὶ ὅτι μὴ πρώτως μηδί κυρίως ονομα-ζόντων, είρηκότος.
Ἀλλ\ ώς ἦδη λἐλεκται πολλάκις, αρχή τούτων απάντων ἐστὶ μία το περὶ θερμού καλ ψυχρόν και ξηρόν καλ vypov Βιασκέψασθαι, καθάπερ ’Αριστοτέλης έποίησεν εν τω Βευτερφ περί ηενεσεως καλ 168 φθοράς, ἀπο||δείξας άπάσας τάς κατά τὰ σώματα μεταβολάς καλ αλλοιώσεις νπο τούτων yiyνεσθαι. ἀλλ* Ἐρασίστρατος ον τε τούτοις οντ άλλφ τινι των προειρημενών άντειπών επί τοννομα μονον ίτράπετο τής εψήσεως.
VIII
Ἐπὶ μεν ονν τής πέψεως, εί καλ τὰλλα πάντα παρέλιπε, το yovv ὅτι Βιαφέρει τής έκτος εψήσεως ή εν τοις ζωοις πέψις, επειράθη Βεικνύναι, περί 8ε τής καταποσεως οὐδ’ αχρι τοσούτου. τί yάp φησιν;
“ Ὀλκὴ μεν ονν τής κοιλίας οὐδεμία φαίνεται είναι”
Καὶ μην 8ύο χιτώνας ή yαστήρ εχει πάντως ενεκά τον yεyov6τaς καλ 8ιήκονσιν ουτοι μέχρι τον στόματος, ὁ μεν έν8ον, οίός εστι κατά την γαστέρα, τοιοῦτος 8ιαμένων, ὁ δ’ έτερος επϊ το
200
Digitized by Google
ON THE NATURAL FACULTIES, III. vii.-vm
with a mere name—as though Aristotle had not clearly stated in the fourth book of his “ Meteoro-logy,” as well as in many other passages, in what way digestion can be said to be allied to boiling, and also that the latter expression is not used in its primitive or strict sense.
But, as lias been frequently said already,1 the one starting-point of all this is a thoroughgoing enquiry into the question of the Warm, Cold, Dry and Moist; this Aristotle carried out in the second of his books “On Genesis and Destruction,” where he shows that all the transmutations and alterations throughout the body take place as a result of these principles. Erasistratus, however, advanced nothing against these or anything else that has been said above, but occupied himself merely with the word “ boiling.”
VIII
Thus, as regards digestion, even though lie neglected everything else, he did at least attempt to prove his point—namely, that digestion in animals differs from boiling carried on outside ; in regard to the question of deglutition, however, he did not go even so far as this. What are his words ?
" The stomach does not appear to exercise any traction.” 2
Now the fact is that the stomach possesses two coats, which certainly exist for some purpose ; they extend as far as the mouth, the internal one remaining throughout similar to what it is in the stomach, and the other one tending to become of a more fleshy 1 v. p. 9, et passim.	2 cf. p. 97.
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σαρκωδέστερον ἐν τ^> στομάχφ τρεπόμενος, δτι μιν ούν ἐναντίας αλλήλαις τὰς επιβόΧάς τῶν Ινών ἔχουσιν οἱ χιτώνες οΰτοι, το φαινόμενου αυτό μαρτυρεί. τινος δ’ ἕνεκα τοιοῦτοι 7€7ἀ' νασιν, Ἐρασίστρατος μὲν οὐδ* έπεχείρησεν είπεϊν, ήμεΐς δ* έρονμεν.
Ό μὲν ἔνδον ευθείας εχει τὰς ἵνας, ὁλκῆς γαρ 169 ἕνεκα γἔΙΙγονεν ὁ δ’ έξωθεν εγκάρσιάς υπέρ του κατά, κύκΧον περιστέΧΧεσθαι· έκάστψ γαρ των κινούμενων οργάνων εν τοΐς σώμασι κατά τάς των ίνών θέσεις αί κινήσεις εΐσίν. ἐπ’ αυτών δε :πρώτον των μυών, εί βούΧει, βασάνισον τον Χόγον, ἐφ’ ών καί αί Ινες ίναργέσταται καί αί κινήσεις αυτών ορώνται διά σφοδρότητα. μετά Βέ τούς μυς επί τά φυσικά των οργάνων ϊθι και πάντ οψει κατά τάς ίνας κινούμενα καϊ διά τοϋθ’ εκάστψ μεν των έντερων στρογγυΧαι καθ' εκά-τερον των χιτώνων αί Ινές είσι· περιστεΧΧονται γάρ μόνον, έΧκονσι δ’ ούδέν. ἡ γαστηρ δὲ τῶν ινών τὰς μεν ευθείας εχει χά^ιν όΧκης, τὰς δ’ εγκάρσιάς ενεκα περιστολής· ωσττερ γάρ εν τοΐς μνσιν έκάστης τών ίνών τεινομένης τε καί προς την ἀρ^χὴν εΧκομένης αί κινήσεις γίγνονται, κατά τον αυτόν Χόγον καν τη γαστρί· τών μεν ονν εγκαρσίων ίνών τεινομενων εΧαττον άνάτ/κη γί- 1
1	It appears to me, from comparison between this and other passages in Galen’s writings (notably Use of Parts, iv., 8). that he means by the “two coats” simply the mucous and the muscular coats. In this case the ‘‘straight” or ‘‘longitudinal ” fibres of the inner coat would be the rugae ; the “circular” fibres of the inner intestinal coat would be the valvulae connioentes.
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nature in the gullet. Now simple observation will testify that these coats have their fibres inserted in contrary directions.1 And, although Erasistratus did not attempt to say for what reason they are like this, I am going to do so.
The inner coat has its fibres straight, since it exists for the purpose of traction. The outer coat has its fibres transverse, for the purpose of peristalsis.2 In fact, the movements of each of the mobile organs of the body depend on the setting of the fibres. Now please test this assertion first in the muscles themselves; in these the fibres are most distinct, and their movements visible owing to their vigour. And after the muscles, pass to the physical organs,8 and you will see that they all move in correspondence with their fibres. This is why the fibres throughout the intestines are circular in both coats—they only contract peristaltically, they do not exercise traction. The stomach, again, has some of its fibres longitudinal for the purpose of traction and the others transverse for the purpose of peristalsis.2 For just as the movements in the muscles 4 take place when each of the fibres becomes tightened and drawn towards its origin, such also is what happens in the stomach ; when the transverse fibres tighten, the breadth of
2	The term here rendered peristalsis is peristoU in Greek ; it is applied only to the intermittent movements of muscles placed circularly round a lumen or cavity, and comprehends systoU or contraction and diastoU or dilatation. In its modern significance, peristalsis, however, also includes the movements of longitudinal fibres, cf. p. 97, note 1.
8 i.t. those containing non-striped or “involuntary” muscle fibres; organs governed by the “natural” pneuma; cf. p. 186, note 3.
4 By this term is meant only what we should call the “ voluntary ” muscles.
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γνεσθαι τὺ εὐρος τῆς περιεχομενης ὺπ’ αυτών κοιλότητας, των δ’ βυθβίων εΧκομενων τε καὶ εἰς ὲαυτὰς συναγόμενων οὐκ ἐνδἐχεται μὴ οὐ συναι-
170	ρεῖσθαι τὺ μήκος, ἀλλὰ μὴν || εναργως γε φαίνεται κατατηνόντων σνναιρούμβνον καί τοσούτον ὸ λάρυγξ άνατρεχων, ὅσον ὁ στόμαχος κατασπά-ται, καὶ ὅταν γε συμπΧηρωθείσης τής εν τω καταπίνειν ενεργείας ἀφεθῇ τῆς τάσεως ὸ στόμαχος, εναργώς πάλιν φαίνεται καταφερόμενος 6 λάρυγξ· ὁ γαρ ἔνδον χιτων τής yασ,τρός ό τας ευθείας Ινας εχων ό και τον στόμαχον ύπαΧείφων καί το στόμα τοΐς εντός μερεσιν έττεκτείνεται τού λάρυγγος, ώστ’ οὐκ ἐνδἐχεται κατασπώμενον αυτόν ύττό τής κοιλίας μὴ οὐ συνεπισπάσθαι και τον Χάρυγγα.
Ὄτι δ’ αί περιφερείς ἶνεν, αἷς περιστεΧΧεται τά τ’ ἄλλα μόρια και ἡ γαστήρ, ου συναιροΰσι το μήκος, ἀλλὰ συστεΧΧουσι και στενοΰσι την ευρύτητα, καὶ παρ’ αυτού Χαβεΐν εστιν ὁμολογού-μενον Έρασιστράτου· περιστέΧΧεσθαι yap φησι τοΐς σιτίοις την γαστέρα κατά τον τής πέψεως άπαντα χρόνον. ἀλλ’ εἰ περιστεΧΧεται μεν, οὐδὲν δὲ τοῦ μήκους άφαιρεΐται τής κοιΧίας, οὐκ ἔστι τῆς περισταΧτικής κινήσεως ἴδιον τὺ κατα-σπαν κάτω τον στόμαχον, οπερ yap αυτός ο Έρασίστρατος είπε, τοῦτο μόνον αυτό συμ-
171	βήσεται το των άνω συστελ||Χομένων διαστεΧ-Χεσθαι τά κάτω, τούτο δ* ὅτι, καν εἰς νεκρού τον στόμαχον ΰδατος έγχεης, φαίνεται γιγνόμενον, ούδείς αγνοεί, ταΐς yap των υλών διὰ στενού 1
1 ί’/. ρ. 97. 264
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the cavity contained by them becomes less; and when the longitudinal fibres contract and draw in upon themselves, the length must necessarily be curtailed. This curtailment of length, indeed, is well seen in the act of swallowing : the larynx is seen to rise upwards to exactly the same degree that the gullet is drawn downwards; while, after the process of swallowing has been completed and the gullet is released from tension, the larynx can be clearly seen to sink down again. This is because the inner coat of the stomach, which has the longitudinal fibres and which also lines the gullet and the mouth, extends to the interior of the larynx, and it is thus impossible for it to be drawn down by the stomach without the larynx being involved in the traction.
Further, it will be found acknowledged in Erasi-stratus’s own writings that the circular fibres (by which the stomach as well as other parts performs its contractions) do not curtail its length, but contract and lesson its breadth. For he says that the stomach contracts peristaltically round the food during the whole period of digestion. But if it contracts, without in any way being diminished in length, this is because downward traction of the gullet is not a property of the movement of circular peristalsis. For what alone happens, as Erasistratus himself said, is that when the upper parts contract the lower ones dilate.1 And everyone knows that this can be plainly seen happening even in a dead man, if water be poured down his throat; this symptom 2 results from the passage of matter through a narrow
2 For “ symptom,” cf. p. 13, and p. 12, note 3. “ Transitum namque materiae per angustum corpus id accidens consequi-tur” (Linacre). Less a “ result” or “ consequence than an “ accompaniment.”
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σώματος όδοιπορίαις ακόλουθόν εστι το σύμπτωμα· θαυμαστόν yap, εἰ διερχομΑνου τινος αὐτὺν ὅγκου μη διασταλήσεται. ούκούν το μὲν των άνω συστελλόμενων διαστέλλεσθαι τὰ κάτω κοινόν εστι και τοΐς νεκροΐς σώμασι, δι ών όπωσούν τι διεξέρχεται, και τοΐς ζώσιν, εἵτε περιστἐλλοιτο τοΐς διερχομενοις εἴθ’ ἔλκοιτο.
Τὺ δὲ τῆς του μήκους συναιρεσεως ίδιον των τας ευθείας ΐνας εχόντων όpyάvωv, ϊν επισπά-σωνταί τι♦ ἀλλὰ μην εδείχθη κατασπώμενος ό στ άμαχος, ου yap &ν εΐλκε τον λάρυγγα· δή\ον ούν, ώς ή yaστήρ ελκει τα σιτία διὰ τον στομάχου.
Καὶ ἡ κατὰ τον εμετόν δὲ των εμουμένων αχρι του στόματος φορά πάντως μεν που καλ αυτή τὰ μεν υπό των άναφερομενων διατεινόμενα μἑρη τον στομάχου διεστώτα κεκτηται, των πρόσω δ’ ο τι &ν εκάστοτ επιλαμβάνηται, του τ’ άρχόμενον 172 διαστελλεται, το δ* || όπισθεν καταλείπει δηλονότι συστελΧόμενον, ωσθ’ όμοίαν είναι πάντη την διάθεσιν του στομάχου κατά yε τούτο τη των καταπινόντων ἀλλὰ τἣς ολκής μη παρούσης το μήκος ολον ίσον εν τοΐς τοιούτοις συμπτώμασι διαφ υλάττεται.
Διὰ τούτο δὲ και καταπίνειν ραόν εστιν ή εμεΐν, ότι καταπίνεται μεν άμφοΐν τής yaστρbς των χιτώνων εvεpyoύvτωv, τού μιν εντός ελκοντος, τού δ* ἐκτὺς περιστελλόμενου τε καλ συνεπωθοΰντος, εμεΐται δὲ θατέρον μόνου τού εξωθεν εvεpyoύvτoς, 1
1 i.e. this is a purely mechanical process.
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channel; it would be extraordinary it the channel did not dilate when a mass was passing through it.1 Obviously then the dilatation of the lower parts along with the contraction of the upper is common both to dead bodies, when anything whatsoever is passing through them, and to living ones, whether they contract peristaltically round their contents or attract them.2
Curtailment of length, on the other hand, is peculiar to organs which possess longitudinal fibres for the purpose of attraction. But the gullet was shown to be pulled down ; for otherwise it would not have drawn upon the larynx. It is therefore clear that the stomach attracts food by the gullet.
Further, in vomiting, the mere passive conveyance of rejected matter up to the mouth will certainly itself suffice to keep open those parts of the oesophagus which are distended by the returned food; as it occupies each part in front [above], it first dilates this, and of course leaves the part behind [below] contracted. Thus, in this respect at least, the condition of the gullet is precisely similar to what it is in the act of swallowing.3 But there being no traction, the whole length remains equal in such cases.
And for this reason it is easier to swallow than to vomit, for deglutition results from both coats of the stomach being brought into action, the inner one exerting a pull and the outer one helping by peristalsis and propulsion, whereas emesis occurs from the outer coat alone functioning, without there
* i.e. this phenomenon is a proof neither of peristol6 nor of attraction, cf. p. 97, note 2.
3	Contraction and dilatation of course being reversed.
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οὐδενὺς ελκοντος εἰς τὺ στόμα, ου yap δὴ ὦσπερ ἡ τῆς γαστρὺς ὅρεξις πpoηyεϊτo τοῦ καταπίνειν τὰ σιτία, τον αυτόν τρόττον καν τοῖς ἐμἑτοις ἐπιθυμεῖ τι των κατἀ τὺ στόμα μορίων του yiyvo-μἐνου παθήματος, ἀλλ’ άμφω τής yaστpός αυτής εἰσιν ἐναντίαι διαθέσεις, ὸρεγομἐνης μὲν καὶ προσιεμἑνης τὰ χρήσιμα τε καὶ οἰκεῖα, δυσχεραι-νούσης δὲ καὶ άποτριβομενης τα άλλότρια. διὺ καὶ τὺ καταπίνειν αὐτὺ τοῖς μὲν ίκανώς opeyo-μένοις των οικείων εδεσμάτων τῇ yaστpl τάχιστα yίyvετaιf σαφώς ελκούσης αυτά και κατασπώσης πριν ή μασηθήναι, τοῖς δ’ ἡτοι φάρμακον τι κατ 173 ἀνάγ||κην πίνουσιν ή σιτίον εν χώρα φαρμάκου προσφερομενοις ανιαρά καί μόyις ή κατάποσις αυτών ἐπιτελεῖται.
Δῆλος οὖν ἐστιν ἐκ τῶν είρημενών ό μεν ένδον χιτών τής γαστρὺς ὁ τὰς ευθείας εχων ΐνας τής εκ του στόματος εις αυτήν ολκής ενεκα ηεηονώς καί διά tout’ εν ταίς καταπόσεσι μόναις ἐνεργῶν, ὁ δ’ ἔξωθεν ὁ τὰς εγκάρσιάς ἔχων ενεκα μεν του περιστέλλεσθαι τοῖς ενυπάρχουσι και πζοωθειν αυτά τοιοντός ἀποτελεσθείς, έvepyώv ὃ οὐδὲν ήττον εν τοῖς εμετοις ή ταις καταπόσεσιν. εναργέστατα δὲ μαρτυρεί τφ λεyομένω καί τό κατά τάς χάννας τε καί τούς συνόδοντας yιγνόμενον ευρίσκεται yάp ενίοτε τούτων ή γσατὴρ ἔν τῷ στόματι καθάπερ καί ό ’Αριστοτέλης εν ταϊς περί 1
1 The channa is a kind of sea-perch; “a species of ranus, either *5. scriba or & cabrilla” (D’Arcy W. Thompson), r/. Aristotle’s	7/ῖ.ςί. (D’Arcy Thompson’s edition, Ox-
ford, 1910), IV., xi., 538 a, 20. The synodont “ is not to be identified with certainty, hut is supposed to be Dettiex mil-
268
Digitized by Google
ON THE NATURAL FACULTIES, III. vm
being any kind of pull towards the mouth. Foi·, although the swallowing of food is ordinarily preceded by a feeling of desire on the part of the stomach, there is in the case of vomitiDg no corresponding desire from the mouth-parts for the experience ; the two are opposite dispositions of the stomach itself; it yearns after and tends towards what is advantageous and proper to it, it loathes and rids itself of what is foreign. Thus the actual process of swallowing occurs very quickly in those who have a good appetite for such foods as are proper to the stomach; this organ obviously draws them in and down before they are masticated; whereas in the case of those who are forced to take a medicinal draught or who take food as medicine, the swallowing of these articles is accomplished with distress and difficulty.
From what has been said, then, it is clear that the inner coat of the stomach (that containing longitudinal fibres) exists for the purpose of exerting a pull from mouth to stomach, and that it is only in deglutition that it is active, whereas the external coat, which contains transverse fibres, has been so constituted in order that it may contract upon its contents and propel them forward ; this coat furthermore, functions in vomiting no less than in swallowing. The truth of my statement is also borne out by what happens in the case of the channae and synodonts1; the stomachs of these animals are sometimes found in their mouths, as also Aristotle writes in his History
garis” that is, an edible Mediterranean perch. “It is not the stomach,” adds Prof. Thompson, “ but the air-bladder that gets everted and hangs out of the mouth in fishes, especially when they are hauled in from a considerable depth.” cf. Η.Α.,ΥIII., ii., 591b, 5.	v
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ζώων ἔγραῆτεν ιστορίας /cal προστίθησί ye την αιτίαν ύπο λαιμαργίας αὐτοῖς τούτο συμβαίνειν φ ασκών.
Ἕχει yap ὦδε· κατά τὰς σφοδροτέρας ορέξεις άνω προστρέχει πάσι τοΐς ζωοις ή γσατήρ, ώστε τινες τοῦ πάθους αϊσθησιν ivapyrj σχόντες έξέρπειν αύτοις φασι την κοιλίαν, ενίων δὲ μασώ-
174	μενών ἔτι καὶ μήπω || καλώς iv τψ στόματι
τὰ σιτία κατερηασαμενων έξαρπάζει φανερως άκόντων.	ἐφ’ ὦν οὖν ξῴων φύσει λαίμαργων
υπαρχόντων ή τ’ ευρυχωρία τού στόματός εστι δαψιλής ή τε τής yαστρος θέσις iyyύς, ως επι σύνοδοντός τε και χάννης, ούδεν θαυμαστόν, ὅταν ίκανώς πεινάσαντα διώκη τι των μικρότερων ζψων, ειτ’ ἡδη πλησίον ῃ τοῦ συλλαβειν, ανα-τρεχειν ἐπειγοὑσης τῆς επιθυμίας εις τό στόμια την yaaTipa. yενέσθαι δ’ άλλως άμήχανον τούτο μή ούχ ώσπερ διά χειρος τού στομάχου τής yαστρος έπισπωμένης εις έαυτήν τὰ σιτία. καθά-περ yap και ημείς ύπο προθυμίας ενίοτε τῇ χειρὶ συνεπεκτείνομεν ολους ημάς αυτούς ενεκα τού θάττον επιδράξασθαι του προκειμένου σώματος, οΰτω καί ή yαστήρ olov χ€ΐρι τψ στομΛχψ συνεπεκτείνεται. καί διά τούτ ἐφ’ ών ζψων αμα τά τρία ταυτι συνέπεσεν, ἔφεσίς τε σφοδρά τής τροφής ό τε στόμαχος μικρός ή τ’ ευρυχωρία τού στόματος δαψιλής, έπϊ τούτων όλίyη ροπή τής έπεκτάσεως εις το στόμα την κοιλίαν όλην αναφέρει.
Ἠρκει μέν ουν ίσως άνδρϊ φυσικω παρ* αυτής
175	μόνης τής κατασκευής των ὸργά||νων την ενδειξιν τής έvερyeίaς λαμβάνειν. ου yάp δη μάτην y
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o f Animals; he also adds the cause of this: he says that it is owing to their voracity.
The facts are as follows. In all animals, when the appetite is very intense, the stomach rises up, so that some people who have a clear perception of this condition say that their stomach “ creeps out ” of them; in others, who are still masticating their food and have not yet worked it up properly in the mouth, the stomach obviously snatches away the food from them against their will. In those animals, therefore, which are naturally voracious, in whom the mouth cavity is of generous proportions, and the stomach situated close to it (as in the case of the synodont and channa), it is in no way surprising that, when they are sufficiently hungry and are pursuing one of the smaller animals, and are just on the point of catching it, the stomach should, under the impulse of desire, spring into the mouth. And this cannot possibly take place in any other way than by the stomach drawing the food to itself by means of the gullet, as though by a hand. In fact, just as we ourselves, in our eagerness to grasp more quickly something lying before us, sometimes stretch out our whole bodies along with our hands, so also the stomach stretches itself forward along with the gullet, which is, as it were, its hand. And thus, in these animals in whom those three factors co-exist—an excessive propensity for food, a small gullet, and ample mouth proportions—in these, any slight tendency to movement forwards brings the whole stomach into the mouth.
Now the constitution of the organs might itself suffice to give a naturalist an indication of their functions. For Nature would never have purpose-
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&v ή φύσις ἐκ δυοῖν χιτώνων έναντίως ἀλλήλοις εχόντων άπειρηάσατο τον οισοφάγον, εΐ μή καί διαφόρως έκάτερος αυτών ἐνεργεῖν ἔμελλεν. ἀλΛ’ ἐπεὶ πάντα μάλλον η τὰ τῆς φύσεως ἔργα δια-ηνγνώσκειν οί περί τον Ἐρασιστρατὁν εἰσιν Ικανοί, φέρε κάκ τής των ζώων ανατομής ἐπι-δείξωμεν αύτοις, ώς έκάτερος των χιτώνων ivepyei την είρημένην ενέργειαν. ει δ ή τι λαβών ζψον, είτα γυμνώσας αυτού τὰ περικείμενα τψ στομάχψ σώματα χωρίς του διατεμεΐν τινα των νεύρων ή των αρτηριών ή των φλεβών των αυτόθι τετα·γ-μένων έθέλοις άπο τής γένυος εως τού θώρακος εύθείαις τομαϊς διελεΐν τον έξω χιτώνα τον τὰς εγκάρσιάς Ινας έχοντα καπειτα_τω ζωφ τροφήν προσενέγκοις, οψει καταπΐνον αύτο καποι τής περισταλτικής ένεργείας απολωλνίας. εί δ’ αν πάλιν ἐφ* ετέρου ζφου διατέμοις άμφοτέρους τούς χιτώνας τομαΐς εγκαρσίαις, θεάση καί τούτο καταπΐνον ούκετ ενεργοΰντος τού εντός, ω δήλον, οτι καί διά θατέρου μεν αυτών καταπίνειν οΐόν 176 τ’ έστίν, II ἀλλὰ χείρον ή δι άμφοτέρων. προς 7ὰρ αν τοΐς άλλοις καί τούτ έστι θεάσασθαι σαφώς επί τής είρημένης ανατομής, ώς εν τῷ καταπίνειν ύποπίμπλαται πνεύματος ό στόμαχος τού συγκαταπινομένου τοΐς σιτίοις, ο περιστεΧΧο-μἑνου μὲν τού έξωθεν χιτώνος ωθείται ραδίως εις την η αστέρα συν τοΐς έδέσμασι, μόνου δὲ τού ένδον ύπάρχοντος έμποδών ϊσταται τῇ φορά των 1
1 Under the term “neura,” tendons were often included as well as nerves. Similarly in modern Dutch the word zenuw (“einew”) means both a tendon and a nerve; zenuw-achtig = “ nervous.”
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lessly constructed the oesophagus of two coats with contrary dispositions; they must also have each been meant to have a different action. The Erasistratean school, however, are capable of anything rather than of recognizing the effects of Nature. Come, therefore, let us demonstrate to them by animal dissection as well that each of the two coats does exercise the activity which I have stated. Take an animal, then ; lay bare the structures surrounding the gullet, without severing any of the nerves,1 arteries, or veins which are there situated ; next divide with vertical incisions, from the lower jaw to the thorax, the outer coat of the oesophagus (that containing transverse fibres); then give the animal food and you will see that it still swallows although the peristaltic function has been abolished. If, again, in another animal, you cut through both coats 2 with transverse incisions, you will observe that this animal also swallows although the inner coat is no longer functioning. From this it is clear that the animal can also swallow by either of the two coats, although not so well as by both. For the following also, in addition to other points, may be distinctly observed in the dissection which I have described—that during deglutition the gullet becomes slightly filled with air which is swallowed along with the food, and that, when the outer coat is contracting, this air is easily forced with the food into the stomach, but that, when there only exists an inner coat, the air impedes the conveyance of
8 Rather than the alternative reading, τby &τω0εν χιτώνα. Galen apparently supposes that the outer coat will not be damaged as the cuts will pass between its fibres. These cuts would be, presumably, short ones, at various levels, no single one of them involving the whole circumference of the gullet.
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σιτίων διατεῖνὁν τ’ αυτόν και την ένέρηειαν εμποδίζον.
Ἀλλ’ οΰτε τούτων ούδέν Ἐρασίστρατος εἶπεν οὑθ’ ὼς ἡ σκόΧιά θέσις του στομάχου διαβάΧΧει σαφώς το Soy μα των νομιζύν των υπό τής άνωθεν βοΧής μόνης ποδηηούμενα μέχρι τής ηαστρος Ιέναι τα καταπινόμενα. μόνον δ ὅτι πολλὰ των μακροτραχήΧων ζώων επικεκυ^ότα καταπίνει, καλώς εἶπεν. ᾤ δήλον, ὅτι το φαινόμενον ον τό πώς καταπίνουν ἀποδείκνυσιν, ἀλλὰ τὺ πώς οὐ καταπίνομεν ὅτι γὰρ μὴ διὰ μόνης τής άνωθεν βοΧής, εκ τούτου δήΧον οὐ μην εἴθ’ έΧκούσης τής κοιΧίας είτε παράηοντος αυτά τού στομάχου, 177 δῆλον ἡδη πω. ἀλλ* ἡμεῖς γ6 II πάντας τοὺς Χοηισμούς είπόντες τούς τ’ ἐκ τῆς κατασκευής των ορηάνων όρμωμένους και τούς άπο των αΧΧων συμπτωμάτων των τε προ τού ηυμνωθήναι τον στόμαχον καί ηυμνωθέντος, ως όΧίηφ πρόσθεν εΧέηομεν, ίκανώς ένεδειξάμεθα τού μεν εΧκειν ένεκα τον εντός χιτώνα, τού δ’ άπωθειν τον έκτος ηεηονέναι.
Τίρούθέμεθα μεν ούν άποδεϊζαι την καθεκτικήν δύναμιν εν εκάστφ τών ορηάνων ουσαν, ώσπερ εν τφ πρόσθεν Χόηφ την έΧκτικήν τε καί προσέτι τήν άΧΧοιωτικήν. ύπο δε τής άκοΧουθίας τού Χόηου τάς τέτταρας άπεδείξαμεν υπαρχούσας τῇ γαστρί, τὴν ελκτικήν μεν εν τφ καταπίνειν, τήν καθεκτικήν δ’ εν τφ πέττειν, τήν άπωστικήν δ’ εν τοΐς έμέτοις καί ταΐς τών πεπεμμένων σιτίων εις το λεπτόν ἔντερον ύποχωρήσεσιν, αυτήν δε τήν πέψιν άΧΧοίωσιν ύπάρχειν.
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food, by distending this coat and hindering its action.
But Erasistratus said nothing about this, nor did he point out that the oblique situation of the gullet clearly confutes the teaching of those who hold that •it is simply by virtue of the impulse from above that food which is swallowed reaches the stomach. The only correct thing he said was that many of the longnecked animals bend down to swallow. Hence, clearly, the observed fact does not show how we swallow but how we do not swallow. For from this observation it is clear that swallowing is not due merely to the impulse from above; it is yet,however, not clear whether it results from the food being attracted by the stomach, or conducted by the gullet. For our part, however, having enumerated all the different considerations—those based on the constitution of the organs, as well as those based on the other symptoms which, as just mentioned, occur both before and after the gullet has been exposed—we have thus sufficiently proved that the inner coat exists for the purpose of attraction and the outer for the purpose of propulsion.
Now the original task we set before ourselves was to demonstrate that the retentive faculty exists in every one of the organs, just as in the previous book we proved the existence of the attractive, and, over and above this, the alterative faculty. Thus, in the natural course of our argument, we have demonstrated these four faculties existing in the stomach—the attractive faculty in connection with swallowing, the retentive with digestion, the expulsive with vomiting and with the descent of digested food into the small intestine—and digestion itself we have shown to be a process of alteration.
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IX
Ούκουν ἔτ’ ἀπορήσομεν οὐδὲ περὶ του σπληνός, βἰ ἔλκει μὲν τὺ οἰκεῖον, άπ ο κρίνει δὲ τὺ άΧΚοτριον, ἀλλοιοῦν δὲ καὶ κατέχειν, ὅσον αν επισπάσηται; πέφυκεν, οὐδὲ περὶ ἦπατος ἢ φΧεβος ἢ αρτηρίας 178 ἢ καρδίας ἢ τῶν || αΧΚων τινος· ἀναγκαῖαι γἀγ ἐδεἐχθησαν αί τἐτταρες ανται δυνάμεις απαντι μορίφ τφ μεΚΧοντι θρεψεσθαι και διὰ τουτ αύτάς ύπηρετιδας είναι θρεψεως εφαμεν ώς γὰρ τὺ τῶν ανθρώπων άποπάτημα τοῖς κυσϊν ἦδιστον, οὕτω καὶ τὰ τοῦ ήπατος περιττώματα το μὲν τῷ σπλητί, τὺ δὲ τῇ χοληδὁχῳ κύστει, τὺ δὲ τοῖς νεφροΐς οίκεΐον.
X
Καὶ λἐγειν ἔτι περὶ τῆς τούτων ηενεσεως ούκ αν εθεΧοιμι μεθ’ Τπποκράτην καὶ Πλάτωνα καὶ ΆριστοτέΧην καὶ ΑιοκΧεα και Τίραξαγοραν και ΦιΧότιμον οὑδὲ γὰρ οὐδὲ περὶ των δυνάμεων ειπον αν, εϊ τις των έμπροσθεν ακριβώς ἐξειργἀν σατο τον ὑπὲρ αυτών λὁγον.
Επεὶ δ’ οἱ μὲν παλαιοὶ καΧώς ὺπὲρ αυτών άποφηνάμενοι παρεΚιπον ά*γωνίσασθαι τφ λογῳ, μηδ’ ύπονο'ήσαντες εσεσθαί τινας εις τοσουτον αναίσχυντους σοφιστάς, ώς άντιλἐγειν επιχειρή-σαι τοῖς εναρ·γεσιν, οι νεωτεροι δὲ το μεν τι
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IX
Concerning the spleen, also, we shall therefore have no further doubts 1 as to whether it attracts what is proper to it, rejects what is foreign, and has a natural power of altering and retaining all that it attracts; nor shall we be in any doubt as to the liver, veins, arteries, heart, or any other organ. For these four faculties have been shown to be necessary for every part which is to be nourished ; this is why we have called these faculties the handmaids of nutntion. For just as human faeces are most pleasing to dogs, so the residual matters from the liver are, some of them, proper to the spleen,2 others to the gall-bladder, and others to the kidneys.
X
I should not have cared to say anything further as to the origin of these [surplus subtances] after Hippocrates, Plato, Aristotle, Diodes, Praxagoras, and Philotimus, nor indeed should I even have said anything about the faculties, if any of our predecessors had worked out this subject thoroughly.
While, however, the statements which the Ancients made on these points were correct, they yet omitted to defend their arguments with logical proofs ; of course they never suspected that there could be sophists so shameless as to try to contradict obvious facts. More recent physicians, again, have been
* Thus Galen elsewhere calls the spleen a mere emnnctory (ἐκμαγεῖον) of the liver, cf. p. 214, note 1.
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νικηθἐντες ύπο των σοφισμάτων έπείσθησαν αντοΐς, το δέ τι και άντιλέγειν επιχειρήσαντες ἀποδεῖν μοι πολύ τῆς των παλαιών ἔδοξαν δυνά-
179	μεως, || διὰ τούθ\ ώς ἃν εκείνων αυτών, εἵπερ ἔτ’ ἦν τις, άγωνίσασθαί μοι δοκεῖ προς τοὺς άνατρε-ποντας τής τέχνης τὰ κάλλιστα, καὶ αντος όντως επειράθην συνθεΐναι τούς λόγους.
Ὄτι δ’ ἢ οὺδὲν ἢ παντάπασιν άννσω τι σμικρόν, ούκ αγνοώ· πάμπόλλα γαρ ευρίσκω τέλεως μὲν αποδεδειγμένα τοῖς παλαιοῖς, οὑτε δὲ συνετά τοις πολλοΐς των νῦν δι’ άμαθίαν ἀλλί οὐδ’ επιχειρούμενα γιγνώσκεσθαι διὰ ραθυμίαν, οὓτ’, εἰ καὶ γνωσθείη τινι, δικαίως εξεταζόμενα.
Χρὴ 7ἀγ πὸν μέλλοντα γνώσεσθαί τι των πολ.-λῶν άμεινον ευθύς μεν καί τῇ φύσει καλ τῇ πρώτῃ διδασκαλίᾳ πολὺ των άλλων διενεγκεΐν επειδάν δὲ γενηται μειράκιον, αλήθειας τινα σχεΐν ερωτικήν μανίαν, ώσπερ ένθουσιώντα και μήθ* ημέρας μήτε νυκτος διαλείπειν σπεύδοντά τε καὶ σνντε-τ α μεν ον εκμαθειν, ὅσα τοῖς ενΖοξοτάτοις εϊρηται των παλαιών ἐπειδὰν δ’ έκμάθη, κρίνειν αυτά καλ βασανίζειν χρόνφ παμπόλλφ καϊ σκοπειν, πόσα μεν ομολογεί τοις εναργώς φαινομενοις,
180	πόσα δὲ Εισφέρεται, || καὶ οῦτω τὰ μὲν αίρεϊσθαι, τὰ δ’ άποστρέφεσθαι. τφ μεν δὴ τοιούτφ πάνυ σφόΒρα χρησίμους ήλπικα τούς ή μετ ερους έσε-
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partly conquered by the sophistries of these fellows and have given credence to them ; whilst others who attempted to argue with them appear to me to lack to a great extent the power of the Ancients. For this reason I have attempted to put together my arguments in the way in which it seems to me the Ancients, had any of them been still alive, would have done, in opposition to those who would overturn the finest doctrines of our art.
1 am not, however, unaware that I shall achieve either nothing at all or else very little. For I find that a great many things which have been conclusively demonstrated by the Ancients are unintelligible to the bulk of the Moderns owing to their ignorance—nay, that, by reason of their laziness, they will not even make an attempt to comprehend them; and even if any of them have understood them, they have not given them impartial examination.
The fact is that he whose purpose is to know anything better than the multitude do must far surpass all others both as regards his nature and his early training. And tvhen he reaches early adolescence he must become possessed with an ardent love for truth, like one inspired ; neither day nor night may he cease to urge and strain himself in order to learn thoroughly all that has been said by the most illustrious of the Ancients. And when he has learnt this, then for a prolonged period he must test and prove it, observing what part of it is in agreement, and what in disagreement with obvious fact; thus he will choose this and turn away from that. To such an one my hope has been that my treatise would prove of the very greatest assistance. . . .
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σθαι λόγους· εἷεν δ’ αν ολίγοι παντάπασιν οντοι· τοῖς δ’ ἄλλοις οντω γενήσεται το γράμμα περιττόν, ώς εἰ και μύθον ονω τις λέγοι.
XI
'ί,υμπεραντέον ούν η μιν τον λόγον ενεκα των τής αλήθειας εφιεμένων όσα λείπει κατ αυτόν ἔτι προσθεῖσιν. ώς γαρ ή γαστήρ ελκει μεν έναργώς καλ κατασπα τα σιτία τοῖς σφοδρά πεινώδεσι, πριν ακριβώς εν τω στόματι λειω-θήναι, δυσχεραίνει δε και άπωθειται τοῖς αποσί-τοις τε και προς ανάγκην έσθίουσιν, ουτω και των άλλων οργάνων έκαστον άμφοτέρας εχει τάς δυνάμεις, την τε των οικείων ελκτικήν και τήν των άλλοτρίων άποκριτικήν. και διά τούτο, καν εξ ενός ή χιτώνος όργανόν τι συνεστώς, ώσπερ και αί κύστεις άμφότεραι καί αί μήτραι καλ αί φλέβες, άμφότερα των ίνών εχει τά γένη, των ευθειών τε και τών εγκαρσίων.
181 Καὶ μεν γε καλ τρίτον τι || γένος ίνών εστι <τών> λοξών, ελαττον πολύ τω πλήθει τών προειρημένων δυο γενών, εύρίσκεται δ’ εν μεν τοις εκ δυοιν χιτώνων συνεστηκόσιν όργάνοις εν θατέρφ μόνφ ταϊς εύθείαις ίσϊν άναμεμιγμένον, εν δε τοις εξ ενός άμα τοις άλλοις δύο γένεσι. συνεπιλαμβάνουσι δ* αυται μέγιστον τῇ τής καθ-εκτικής όνομασθείσης δυνάμυεως ενεργεία· δεῖται γάρ εν τούτφ τφ χρόνφ πανταχόθεν εσφίγχθαι και περιτετάσθαι τοις ενυπάρχουσι τό μόρων, ή
1 φ ρ. 269.
28ο
Digitized by
Google
ON THE NATURAL FACULTIES, III. x.-xi
Still, such people may be expected to be quite few in number, while, as for the others, this book will be as superfluous to them as a tale told to an ass.
XI
For the sake, then, of those who are aiming at truth, we must complete this treatise by adding what is still wanting in it. Now, in people who are very hungry, the stomach obviously attracts or draws down the food before it has been thoroughly softened in the mouth, whilst in those who have no appetite or who are being forced to eat, the stomach is displeased and rejects the food.1 And in a similar way each of the other organs possesses both faculties —that of attracting what is proper to it, and that of rejecting what is foreign. Thus, even if there be any organ which consists of only one coat (such as the two bladders,2 the uterus, and the veins), it yet possesses both kinds of fibres, the longitudinal and the transverse.
But further, there are fibres of a third kind—the oblique—which are much fewer in number than the two kinds already spoken of. In the organs consisting of two coats this kind of fibre is found in the one coat only, mixed with the longitudinal fibres; but in the organs composed of one coat it is found along with the other two kinds. Now, these are of the greatest help to the action of the faculty which we have named retentive. For during this period the part needs to be tightly contracted and stretched over its contents at every point—the
2 The urinary bladders of pigs (such as Galen dissected) are thin, and appear to have only one coat.	g
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μὲν γαστήρ εν τφ τἢς πεψεως, αί μήτραν δ’ ἐν τφ τής κυησεως χρόνφ παντί.
Ταύτ% αρα καί 6 τῆς φΧεβος χιτών εἷς ών ἐκ πολυειδών ἰνων εγενετο καὶ των τῆς αρτηρίας 6 μὲν εξωθεν ἐκ τῶν στρογγυλών, ὁ δ’ έσωθεν ἐκ μὲν των εὐθειῶν πΧείστων, ολίγων δἐ τινων σὺν αὐταῖς καὶ των λοξών, ὦστε τὰς μὲν φΧέβας ταΐς μήτραις καί ταΐς κύστεσιν εοικέναι κατά γε τὴν των ἰνων σύνθβσιν, εἰ και τῷ πάχει λείπονται, τὰς δ’ αρτηρίας τη γαστρί. μονά Be πάντων οργάνων ἐκ δυοιν θ’ άμα καϊ άμφοτερων εγκάρσιάς ίχόντων τὰς Ινας εγενετο τὰ ἔντερα. τὺ δ’ ὅτι 182 βεΧτιον ἡν II τῶν τ’ άΧΧων έκάστω τοιούτφ την φύσιν ύπάρχειν, οἷὁνπερ καὶ νυν ἐστι, τοῖς τ’ ἐντέροις ἐκ δυοῖν 6ραίων χιτώνων συγκεισθαι, τῆς περί χρείας μαριών πραγματείας έστίν. οΰκουν νυν χρη ποθεϊν άκούειν περί των τοιούτων, ώσπερ ούΒέ διὰ τί περὶ του πΧήθους των χιτώνων έκαστου των οργάνων Βιαπεφώνηται τοϊς άνατο-μικοΐς άνΒράσιν. υπέρ μὲν γὰρ τούτων αύτάρκως εν τοϊς περί τής ανατομικής Βιαφωνίας εϊρηται· περὶ δὲ τοῦ διότι τοιοῦτον έκαστον εγενετο των οργάνων, ἐν τοῖς περὶ χρείας μορίων είρήσεται.
XII
Νυνὶ δ’ ούΒέτερον τούτων πρόκειται Χέγειν, ἀλλὰ τὰς φυσικάς Βυνάμεις μόνας άποΒεικνύειν εν εκάστφ των οργάνων τετταρας ύπαρχούσας. ἐπὶ tout’ ούν πάΧιν επανεΧθόντες άναμνήσωμεν τε 1 2
1	c/1 ρ. 243.
2	My suggestion is that Galen refers to (1) the mucous 282
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stomach during the whole period of digestion,1 and the uterus during that of gestation.
Thus too, the coat of a vein, being single, consists of various kinds of fibres; whilst the outer coat of an artery consists of circular fibres, and its inner coat mostly of longitudinal fibres, but with a few oblique ones also amongst them. Veins thus resemble the uterus or the bladder as regards the arrangement of their fibres, even though they are deficient in thickness; similarly arteries resemble the stomach. Alone of all organs the intestines consist of two coats of which both have their fibres transverse.2 Now the proof that it was for the best that all the organs should be naturally such as they are (that, for instance, the intestines should be composed of two coats) belongs to the subject of the use of parts3; thus we must not now desire to hear about matters of this kind nor why the anatomists are at variance regarding the number of coats in each organ. For these questions have been sufficiently discussed in the treatise “On Disagreement in Anatomy.” And the problem as to why each organ has such and such a character will be discussed in the treatise “ On the Use of Parts.”
XII
It is not, however, our business to discuss either of these questions here, but to consider duly the natural faculties, which, to the number of four, exist in each organ. Returning then, to this point, let us
coat, with its valvulae conniventee, and (2) the muscular coat, of which the chief layer is made up of circular fibres, cf. p. 262, note 1.	8 Or utility.	2g«
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των έμπροσθεν είρημένων ἐπιθῶμέν τε κεφαΧήν ἡδη τῷ λὁγῳ παντὶ τὺ λεῖπον ἔτι προσθέντες. ἐπειδὴ γαρ έκαστον των ἐν τῷ ζᾤῳ μορίων εΧκειν εἰς εαυτό τον οίκεΐον χυμόν άποδέδεικται καϊ πρώτη σχεδόν αῦτη των φυσικών έστι δυνάμεων,
183	εφεξής II ἐκείνῳ γνωστέον, ώς ον πρότερον άπο-τρίβεται την εΧχθεΐσαν <τροφήν> ήτοι σύμπασαν ή καί τι περίττωμα αυτής, πριν αν εἰς εναντίαν μεταπέση διάθεσιν ή αυτό τὺ opyavov ή και των περιεχομένων εν αύτώ τα πλεῖστα. ἡ μὲν ονν γαστηρ, επειδάν μὲν ίκανώς έμπΧησθή των αιτίων καλ τό χρηστότατου αυτών εις τούς έαυτής χιτώνας έναπόθηται βδάΧΧουσα, τηνικαύτ ήόη το Χοιπόν άποτρίβεται καθάπερ άχθος άΧΧότριον αί κύστεις δ’, ἐπειδὰν έκαστον τών εΧχθέντων ἢ τῷ πΧήθει διατεϊνον ή τῇ ποιότητι δάκνον ανιαρόν ηένηται.
Τῷ δ’ αὐτῷ τρόπφ καϊ αί μήτραν ήτοι yap, έπειθαν μηκέτι φέρωσι διατεινόμεναι, το Χυπονν αποθέσθαι σπεύδουσιν ή τῇ ποιότητι δακνόμεναι τών έκχυθέντων εις αύτάς υγρών. εκάτερον δε τών είρημένων yίyvετaι μεν καϊ βιαίως έστιν οτε και άμβΧώσκουσι τηνικαΰτα, yiyνεται δ’ ώς τα ποΧΧα καϊ προσηκόντως, όπερ ούκ άμβΧωσκειν αΧΧ άποκυίσκειν τε καϊ τίκτειν ονομάζεται, τοϊς μεν ούν άμβΧωθριδίοις φαρμάκοις ή τισιν αΧΧοις
184	παθήμασι διαφθεί\\ρουσι το εμβρυον ή τινας τών υμένων αυτού ρτγ^νύουσιν αί άμβΧώσεις επονται, οΰτω δε κάπειδάν άνιαθώσί ποθ* αί μητραι κακώς εχουσαι τῇ διατάσει, ταΐς δε τών εμβρύων αυτών κινήσεσι ταΐς σφοδροτάταις οί τόκοι, καθάπερ καϊ τοϋθ' 'Ιπποκράτει καΧώς εϊρηται. κοινόν δ’ 284
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recall what has already been said, and set a crown to the whole subject by adding what is still wanting. For when every part of the animal has been shewn to draw into itself the juice which is proper to it (this being practically the first of the natural faculties), the next point to realise is that the part does not get rid either of this attracted nutriment as a whole, or even of any superfluous portion of it, until either the organ itself, or the major part of its contents also have their condition reversed. Thus, when the stomach is sufficiently filled with the food and has absorbed and stored away the most useful part of it in its own coats, it then rejects the rest like an alien burden. The same happens to the bladders, when the matter attracted into them begins to give trouble either because it distends them through its quantity or irritates them by its quality.
And this also happens in the case of the uterus ; for it is either because it can no longer bear to be stretched that it strives to relieve itself of its annoyance, or else because it is irritated by the quality of the fluids poured out into it. Now both of these conditions sometimes -occur with actual violence, and then miscamage takes place. But for the most part they happen in a normal way, this being then called not miscarriage but delivery or partuntion. Now abortifacient drugs or certain other conditions which destroy the embryo or rupture certain of its membranes are followed by abortion, and similarly also when the uterus is in pain from being in a bad state of tension ; and, as has been well said by Hippocrates, excessive movement on the part of the embryo itself brings gn labour. Now
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άπασών των διαθέσεων ή ανία και ταὑτης αίτιον τριττόν ή όγκος περιττός ἡ τι βάρος ἢ δῆξις· όγκος μέν, ἐπειδὰν μηκέτι φέρωσι διατεινόμεναι, βάρος δ*, ἐπειδὰν ὑπὲρ τὴν ρώμην αυτών ἦ το περιεχόμενον, δήξις δ\ ἐπειδὰν ἤτοι τὰ πρότερον εν τοις ύμέσιν υγρά στ επόμενα ραγέντων αυτών εις αντος έκχυθή τάς μήτρας η και σύμπαν άποφθαρέν το κύημα σηπόμενόν τε και διαλυό-μενον εις μοχθηρούς ίχώρας ούτως ερεθίζη τε και δάκνη τον χιτώνα των υστερών.
Ανάλογον ούν εν άπασι τοις όργάνοις εκαστα τών τ’ έργων αυτών τών φυσικών και μέντοι τών παθημάτων τε και νοσημάτων φαίνεται γιγνό-μενα, τὰ μεν εναργώς και σαφώς ούτως, ώς άποδείξεως δεΐσθαι μηδέν, τὰ δ’ ἦττον μέν έναρ-185 γώς, ον μην άγνωστά γε παντάπασι τοῖς || ἐθἑ-λουσι προσέχειν τον νουν.
Ἐπὶ μέν ουν της γαστρός αϊ τε δήξεις εναργείς, διότι πλείστης αΧσθησεως μετέχει, τά τ’ άλλα παθήματα τά τε ναυτίαν εμποιονντα και οι καλούμενοι καρδιωγμοϊ σαφώς ένδείκνυνται την άποκριτικην τε και άπωστικήν τών άλλοτρίων δύναμιν, ούτω δὲ κάπϊ τών υστερών τε και τής κύστέως τής τὺ ούρον νποδεχομένης· εναργώς γαρ ούν καί αΰτη φαίνεται μέγρι τοσούτου το υγρόν ύποδεχομένη τε καί άθροίζουσα, άχρις άν ήτοι προς τον πλήθους αυτού διατεινομένη μηκέτι φέρη την ανίαν ἢ προς τής ποιότητος δακνομένη· χρονίζον γαρ έκαστον τών περιττωμάτων εν τφ σώματι σήπεται δηλονότι, το μέν ελάττονι, το δέ πλείονι χρόνφ*και ούτω δακνώδές τε καί δριμύ καλ ανιαρόν τοις περιέχουσι γίγνεται. ού μην 286
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pain is common to all these conditions, and of this there are three possible causes—either excessive bulk, or weight, or irritation ; bulk when the uterus can no longer support the stretching, weight when the contents surpass its strength, and irritation when the fluids which had previously been pent up in the membranes, flow out, on the rupture of these, into the uterus# itself, or else when the whole foetus perishes, putrefies, and is resolved into pernicious ichors, and so irritates and bites the coat of the uterus.
In all organs, then, both their natural effects and their disorders and maladies plainly take place on analogous lines,1 some so clearly and manifestly as to need no demonstration, and others less plainly, although not entirely unrecognizable to those who are willing to pay attention.
Thus, to take the case of the stomach : the irritation is evident here because this organ possesses most sensibility, and among its other affections those producing nausea and the so-called heartburn clearly demonstrate the eliminative faculty which expels foreign matter. So also in the case of the uterus and the urinary bladder; this latter also may be plainly observed to receive and accumulate fluid until it is so stretched by the amount of this as to be incapable of enduring the pain ; or it may be the quality of the urine which irritates it; for every superfluous substance which lingers in the body must obviously putrefy, some in a shorter, and some in a longer time, and thus it becomes pungent, acrid, and burdensome to the organ which contains it. This
1 Relationship between physiology and pathology again emphasized, cf. p. 188, note 2.
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ἐπί γε της ἐπὶ τώ ήπατι κύστεως ομοίως ἔχει* ᾤ δῆλον, ὅτι νεύρων ήκιστα μετέχει, χρὴ δὲ κάνταύθα τον ye φυσικόν άνδρα το avaXoyov εξευρίσκειν. εί yap ελκειν τε τον οίκειον άπε-δείχθη χυμόν, ώς φαίνεσθαι πολλάκις μεστήν,
186	άποκρί\\νειν τε τον αυτόν τούτον ούκ εις μακράν, avayxaiov έστιν αυτήν ή διά το πλήθος βαρυνο-μένην ή τής ποιότητος μεταβαλλούσης ἐπὶ τὺ δακνῶδἐς τε καὶ δριμύ τής άποκρίσεως εφίεσθαι. οὐ γαρ δὴ τὰ μὲν σιτία τήν άργαίαν ύπαλλάττει ποιότητα ταχέως ούτως, ὦστ, επειδάν εμπέση τοῖς λ€7ττοῖς έντέροις, εὐθὺς εἷναι κόττρον, ἡ χολή δ’ οὐ πολὺ μάλλον ἢ τὺ ούρον, εττειδάν άπαξ έκπέση των φλεβών, εξαΧλαττει τήν ποιότητα, τάχιστα μεταβάλλοντα καλ σηπόμενα. καὶ μὴν εἵπερ ἐπί τε των κατὰ τὰς υστέρας και τήν κοιλίαν καί τὰ έντερα καί προσέτι τήν το ουρον ύποδεχομένην κύστιν έvapyως φαίνεται διάτασίς τις ή δήξις ή άχθος έπεηεϊρον έκαστον των όρyάvωv εις άπόκρισιν, ούδέν χαλεπόν κάπι τής χοληδόχου κύστεως ταυτό τούτ εννοεΐν έπί τε των άλλων απάντων όpyάvωv, έξ ών δηλονότι και αί άρτηρίαι καί αί φλέβες είσίν.
XIII
Οὐ μὴν ουδέ τό διά του αυτού πόρου τήν θ’ ολκήν yiyνεσθαι καί τήν άπόκρισιν εν διαφέ-
187	ρουσι II χρόνοις ούδέν ἔτι χαλεπόν έξευρεΐν, εϊ ye καί τής yaστpός ὁ στόμαχος ου μόνον εδέσματα
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does not apply, however, in the case of the bladder alongside the liver, whence it is clear that it possesses fewer nerves than do the other organs. Here too, however, at least the physiologist1 must discover an analogy. For since it was shown that the gallbladder attracts its own special juice, so as to be often found full, and that it discharges it soon after, this desire to discharge must be either due to the fact that it is burdened by the quantity or that the bile has changed in quality to pungent and acrid. For while food does not change its original quality so fast that it is already ordure as soon as it falls into the small intestine, on the other hand the bile even more readily than the urine becomes altered in quality as soon as ever it leaves the veins, and rapidly undergoes change and putrefaction. Now, if there be clear evidence in relation to the uterus, stomach, and intestines, as well as to the urinary bladder, that there is either some distention, irritation, or burden inciting each of these organs to elimination, there is no difficulty in imagining this in the case of the gall-bladder also, as well as in the other organs,—to which obviously the arteries and veins also belong.
. XIII
Nor is there any further difficulty in ascertaining that it is through the same channel that both attraction and discharge take place at different times. For obviously the inlet to the stomach does not merely
1 Or physicist—the investigator of the Physis or Nature. cf. p. 196, note 2. Note here the use of analogical reasoning. cf. p. 113, note 2.	^89
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καὶ π ό ματ α πapάyωv εἰς αυτήν, ἀλλὰ καν ταῖς ναυτίαν την εναντίαν υπηρεσίαν υπηρετών ivap-γῶς φαίνεται, και τῆς ἐπὶ τῷ ἦπατι κύστεως 6 αύχήν εἷς ὼν αμα μεν πληροί δι* αυτού την κύστιν, αμα δ’ εκκενοΐ, καί των μήτρων ο στόμαχος ωσαύτως οδός εστιν εϊσω μεν του σπέρματος, εξω δὲ του κυήματος.
Ἀλλὰ κάνταΰθα πάλιν ή μὲν εκκριτική δύναμις έναρξής, ου μην ομοίως y αυτή σαφής τοΐς πολλοΐς ή ελκτική* ἀλλ’ 'Ιπποκράτης μὲν αρρώστου μήτρας αίτιώμυενος αυχένα φησί* "Οὐ γαρ δύναται αύτέης 6 στόμαχος ειρύσαι την yovήvΓ
Ἐρασίστρατος δὲ καὶ Ασκληπιάδης εἰς τοσοῦ-τον ήκουσι σοφίας, ωστ ου μόνον την κοιλίαν καί τὰς μήτρας άποστεροΰσι τής τοιαύτης δυνάμεως ἀλλὰ καὶ τὴν ἐπὶ τῷ ήπατι κυστιν αμα τοΐς νεφροΐς. καίτοι y δτι μηδ’ είπεΐν δυνατόν ετερον αίτιον ή ούρων ή χολής διακρίσεως, εν τῷ πρωτφ δεδεικται λόyφ.
Καὶ μήτραν ούν και γαστέρα καὶ τὴν ἐπὶ 188 τῷ ήπατι κυστιν δι ενός καλ ταύτου στο\\μάχου. τήν θ’ ὁλκὴν καὶ τὴν άπόκρισιν εύρίσκοντες ποιουμόνας μηκέτι θαυμάζωμεν, εί και δια των φλεβών ή φύσις εκκρίνει πόλλάκις εις την γαστέρα περιττώματα. τούτου δ’ ἔτι μάλλον ου χρή θαυμαζειν, εί, δι ων εις ήπαρ άνεδόθη φλεβών εκ yaστpός, αύθις εις αυτήν εξ ήπατος ίν ταῖς μακροτεραις άσιτίαις ελκεσθαί τις δύνα-ται τροφή.	to yap τοΐς τοιούτοις απιστεΐν
1 rf. ρ. 95.	2 I. xiii. ; II. ϋ.
8 Galen’s idea is that if reversal of the direction of flow
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conduct food and drink into this organ, but in the condition of nausea it performs the opposite service. Further, the neck of the bladder which is beside the liver, albeit single, both fills and empties the bladder. Similarly the canal of the uterus affords an entrance to the semen and an exit to the foetus.
But in this latter case, again, whilst the eliminative faculty is evident, the attractive faculty is not so obvious to most people. It is, however, the cervix which Hippocrates blames for inertia of the uterus when he says :—■“ Its orifice has no power of attracting semen/’1
Erasistratus, however, and Asclepiades reached such heights of wisdom that they deprived not merely the stomach and the womb of this faculty but also the bladder by the liver, and the kidneys as well. I have, however, pointed out in the first book that it is impossible to assign any other cause for the secretion of urine or bile.2
Now, when we find that the uterus, the stomach and the bladder by the liver carry out attraction and expulsion through one and the same duct, we need no longer feel surprised that Nature should also frequently discharge waste-substances into the stomach through the veins. Still less need we be astonished if a certain amount of the food should, during long fasts, be drawn back from the liver into the stomach through the same veins3 by which it was yielded up to the liver during absorption of nutriment.4 To disbelieve such things
can occur in the primae viae (in vomiting), it may also be expected to occur in the secundae viae or absorptive channels.
* For this “delivery,” “Mp-yield,” or anadosi-% v. p. 13, note 5.
291
u 2
Digitized by Google
GALEN
δμοιόν ἐστι δήπου τφ μηκέτι πιστεύειν μηδ’ ὅτι τὰ καθαίροντα φάρμακα διὰ των αυτών στομάτων ἐξ ὅλου τοῦ σώματος εἰς τὴν γαστέρα τους οικείους ἐπισπᾶται χυμούς, δι ων έμπροσθεν ἡ ἀνάδοσις εγένετο, αλλ’ ἔτερα μὲν ζητείν άναδόσεως, Ιτερα δὲ καθάρσεως στόματα. καὶ μὴν εἵπερ ὲν καὶ ταύτό στόμα διτταῖς υπηρετεί δυνάμεσιν, εν διαφόροις χρόνοις εις τάναντία την ὁλκὴν ποιουμέναις, έμπροσθεν μεν τη κατά το ήπαρ, ἐν δὲ τῷ τῆς καθάρσεως καιρφ τη τού φαρμάκου, τί θαυμαστόν ἐστι διττήν υπηρεσίαν τε καί χρείαν είναι ταΐς φλεψί ταΐς εν τφ μέσφ τεταγμέναις ήπατός τε και των κατά την κοιλίαν, ωσθ\ οπότε μὲν ἐν τούτοις άφθονος εϊη περιεχομένη τροφή, διά των είρη-189 μενών εις || ἦπαρ άναφέρεσθαι φλεβών, οπότε δ’ εἵη κενά καί δεόμενα τρέφεσθαι, διά των αυτών αύθις εξ ήπατος ελκεσθαι;
Πᾶν γαρ εκ παντός ελκειν φαίνεται και παντί μεταδιδόναι καϊ μία τις είναι σύρροια καί σύμπνοια πάντων, καθάπερ καί τοΰθ’ ὁ θειότατος Τπποκράτης είπεν. ελκεί μεν ούν το ισχυρότερου, έκκενούται δε το ασθενέστερου.
Ισχυρότερου δὲ καί ασθενέστερου έτερον ετέρου μόριον η απλώς και φύσει καί κοινή πάσίν έστιν η ιδίως τφδέ τινι γίγνεται. φύσει μὲν καί κοινή πάσιν άνθρώποις θ’ άμα καί ζωοις η μεν καρδία τού ήπατος, τό δ’ ήπαρ τών εντέρων τε καί τής γαστρός, αί δ’ άρτηρίαι τών φλεβών έλκύσαι τε τό χρήσιμον έαυταίς άποκριναί τε τό μη τοιούτον 1
292
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would of course be like refusing to believe that purgative drugs draw their appropriate humours from all over the body by the same stomata through which absorption previously takes place, and to look for separate stomata for absorption and purgation respectively. As a matter of fact one and the same stoma subserves two distinct faculties, and these exercise their pull at different times in opposite directions—first it subserves the pull of the liver and, during catharsis, that of the drug. What is there surprising, then, in the fact that the veins situated between the liver and the region of the stomach1 fulfil a double service or purpose ? Thus, when there is abundance of nutriment contained in the food-canal, it is carried up to the liver by the veins mentioned ; and when the canal is empty and in need of nutriment, this is again attracted from the liver by the same veins.
For everything appears to attract from and to go shares with everything else, and, as the most divine Hippocrates has said, there would seem to be a consensus in the movements of fluids and vapours.2 Thus the stronger draws and the weaker is evacuated.
Now, one part is weaker or stronger than another either absolutely, by nature, and in all cases, or else it becomes so in such and such a particular instance. Thus, by nature and in all men alike, the heart is stronger than the liver at attracting what is serviceable to it and rejecting what is not so ; similarly the liver is stronger than the intestines and stomach, and
2 Linacre renders: “Una omnium confluxio ac conspira-tio”; and he adds the marginal note “Totum corpus nostrum est conspirabile et confluxile per meatus communes.” cf. p. 48.
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ισχύρότεραι. καθ' έκαστου δ* ἡμῶν ἰδίως ἐν μὲν τῷδε τῷ καιρφ το ήπαρ ισχυρότερου ἔλκειν, ἡ γαιττὴρ δ’ ἐν τῷδε. πολλής μὲν γαρ ἐν τῇ κοιλία περιεχομέυης τροφής και σφοδρως ὸρβγομὲνου τε καὶ χρήζουτος τοῦ ἦπατος, πάντως Ισχυρότερου εΧκει το σπXάyχυoυ· ἔμπαλιν δὲ τοῦ μὲν ἦπατος
190	ἐμπεπλησμἐνου τε καὶ δια||τεταμένου, τῆς yaστpoς δ* ὸρεγομἐνης καὶ κενῆς ύπαρχούσης ή τής όΧκής ισχύς εις εκείυηυ μεθίσταται.
Ὀς γαρ, εἰ καν ταῖς χερσί τινα σιτία κατ-έχουτες ἀλλήλων άρπάζοιμευ, εἰ μὲν ομοίως εϊημευ δεόμενοι, περιγι'γνεσθαι τον ισχυρότερου είκός, εἰ δ’ οΰτος μὲν εμπεπΧησμένος εϊη και δια τοΰτ άμεΧώς κατεχωυ τὰ περιττά ή καί τινι μετα-δοϋυαι πόθων, ο δ’ άσθευέστερος όρεηοιτο δεινῶς, οὐδὲν ὰν εἴη κώΧυμα του μὴ πάντα Χαβεΐυ αύτόυ, οὕτω καὶ ἡ γαστήρ έκ του ήπατος επισπάται ραδίως, ὅταν αὐτὴ μὲν ίκαυως όρεγηται τροφής, εμπεπΧησ μευ ου δ' ἦ το σπΧάγχυου. καὶ τοῦ γε μὴ πειυήυ ευίοτε τα ζφου ή περιουσία τής ευ ήπατι τροφής αίτια· κρείττουα yap εχουσα και ετοιμοτέραυ ἡ γαστὴρ τροφήυ ούδευ δειται τής ἔξωθεν εἰ δἑ γἔ ^οτε δεοιτο μεν, άποροίη δε, πΧηροϋται περιττωμάτων, ίχωρες δε τινες εἰσι ταύτα χοΧώδεις τε καλ φXεyμaτώδεις και ορρωδείς, οὺς μόυους εΧκούση μεθίησιυ αυτή το ήπαρ, ὅταν ποτὲ καὶ αὐτὴ δεηται τροφής.
"Ωσπερ οὖν ἐξ ἀλλήλων ἕλκει τὰ μόρια ||
191	τροφήυ, οΰτω και άποτίθεταί ποτ εις άΧΧηΧα
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the arteries than the veins. In each of us personally, however, the liver has stronger drawing power at one time, and the stomach at another. For when there is much nutriment contained in the alimentary canal and the appetite and craving of the liver is violent, then the viscus1 exerts far the strongest traction. Again, when the liver is full and distended and the stomach empty and in need, then the force of the traction shifts to the latter.
Suppose we had some food in our hands and were snatching it from one another; if we were equally in want, the stronger would be likely to prevail, but if he had satisfied his appetite, and was holding what was over carelessly, or was anxious to share it with somebody, and if the weaker was excessively desirous of it, there would be nothing to prevent the latter from getting it all. In a similar manner the stomach easily attracts nutriment from the liver when it [the stomach] has a sufficiently strong craving for it, and the appetite of the viscus is satisfied. And sometimes the surplusage of nutriment in the liver is a reason why the animal is not hungry ; for when the stomach has better and more available food it requires nothing from extraneous sources, but if ever it is in need and is at a loss how to supply the need, it becomes filled with waste-matters; these are certain biliary, phlegmatic [mucous] and serous fluids, and are the only substances that the liver yields in response to the traction of the stomach, on the occasions when the latter too is in want of nutriment.
Now, just as the parts draw food from each other, so also they sometimes deposit their excess substances
1 The alimentary canal, as not being edible, is not considered a aplanchnon or viscus.
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το περιττόν καί ώσπερ έλκόντων ἐπλεονέκτει τὺ ίσγυρότερον, οΰτω καὶ άποτιθεμένων και των ye καλούμενων ρευμάτων ήδε ή πρόφασις, έκαστον 7ὰρ τῶν μορίων εγει τινα τόνον σύμφυτον, ω διωθειται το περιττόν. όταν ουν εν εξ αυτών άρρωστότερον yένηται κατά δή τινα διάθεσιν, εξ απάντων εις εκείνο συρρεΐν άvάyκη τά περιττώματα. τὺ μεν yap ίσχυρότατον εναποτίθεται τοις πλησίον άπασιν, εκείνων δ’ αὖ πάλιν έκαστον εις ετερ άττα των ασθενέστερων, εἷτ’ αὖθις εκείνων έκαστον εις ἄλλα και τοῦτ’ ἐπὶ πλεῖστον yίyvετaι, μέχρι περ αν εξ απάντων ἐλαυνὁμενον τὺ περίττωμα καθ' εν τι μείνῃ τῶν ασθενέστατων εντεύθεν yap ούκετ εις ἄλλο δὑναται μεταρρεΐν, ώς &ν μήτε δεχόμενου τινος αὐτὺ τῶν ισχυρότερων μήτ άπώσασθαι δυναμένου τοῦ πεπονθοτος.
Ἀλλὰ περὶ μὲν των παθών τής yεvέσεως καϊ τής ίάσεως αυθις ημών επιδεικνύντων ικανά κάξ εκείνων εσται λαβεϊν μαρτύρια των εν τῷδε τῷ 192λὁγῳ παντὶ || δεδειγμενών όρθώς. δ δ’ εν τψ παρόντι δειξαι προΰκειτο, πάλιν άναλάβωμεν, ώς ουδεν θαυμαστόν εξ ήπατος ήκειν τινα τροφήν εντεροις τε καϊ γαστρὶ διὰ των αυτών φλεβών, δι’ ὦν έμπροσθεν εξ εκείνων εις ήπαρ άνεδίδοτο. καί πολλοΐς άθρόως τε καί τελέως άποστασιν ισχυρών yυμvaσίωv ή τι κώλον άποκοπεϊσιν αίματος διά των εντέρων yίγνεται κένωσις εκ τινων περιόδων, ῶς που καὶ 'Ιπποκράτης ἔλεγεν, ούδέν μεν άλλο λυπούσα, καθαίρουσα δ’ όξέως το παν σώμα καί τάς πλησμονάς εκκενούσα, διὰ τῶν
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in each other, and just as the stronger prevailed when the two were exercising traction, so it is also when they are depositing; this is the cause of the so-called fluxions,1 for every part has a definite inborn tension, by virtue of which it expels its superfluities, and, therefore, when one of these parts,—owing, of course, to some special condition—becomes weaker, there will necessarily be a confluence into it of the superfluities from all the other parts. The strongest part deposits its surplus matter in all the parts near it; these again in other parts which are weaker ; these next into yet others; and this goes on for a long time, until the superfluity, being driven from one part into another, comes to rest in one of the weakest of all; it cannot flow from this into another part, because none of the stronger ones will receive it, while the affected part is unable to drive it away.
When, however, we come to deal again with the origin and cure of disease, it will be possible to find there also abundant proofs of all that we have correctly indicated in this book. For the present, however, let us resume again the task that lay before us, i.e. to show that there is nothing surprising in nutriment coming from the liver to the intestines and stomach by way of the very veins through which it had previously been yielded up from these organs into the liver. And in many people who have suddenly and completely given up active exercise, or who have had a limb cut off, there occurs at certain periods an evacuation of blood by way of the intestines—as Hippocrates has also pointed out somewhere. This causes no further trouble but sharply purges the whole body and evacuates the plethoras ;
1 Lit. rheums ; hence our term rheumatism.
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αυτών δηπου φλεβών τῆς φορᾶς τών περιττών ἐπι-τεΧουμένης, δι* ών έμπροσθεν ἡ ἀνάδοσις ἐγίγνετο.
Πολλάκις δ* ἐν νὁσοις ἡ φύσις διὰ μὲν τῶν αυτών δήπου φΧεβών το παν εκκαθαίρει ζ^ον, ού μην αιματώδης y ή κένωσις αὑτοῖς, ἀλλα κατὰ τον λυποῦντα yiyverat, χυμόν, οῦται δὲ κἀν ταῖς χοΧέραις ἐκκενοῦται το παν σώμα δι α τών εἰς ἔντερά τε καὶ yαστέρα καθηκουσών φΧεβών.
Τὺ δ’ οϊεσθαι μίαν είναι ταῖς ὔλαις φοράν 193 τελέως ἀγνοοῦντὁς ἐστι τὰς φυσικάς || δυνάμεις τάς τ’ αΧΧας καὶ τὴν εκκριτικην εναντίαν ούσαν τη ὲλκτικῇ· ταῖς γὰρ ἐναντίαις δυνάμεσιν εναντίας κινήσεις τε και φοράς τών υλών ἀναγκαῖον άκοΧουθεΐν. έκαστον yap τών μορίων, ὅταν εΧκύση τον οίκεϊον ^υμὁν, επειτα κατάσχη και άποΧαύση, το περιττόν άπαν άποθέσθαι σπεύδει, καθότι μάΧιστα δύναται τάχιστα θ’ άμα καί κάλλιστα, κατὰ τὴν τοῦ περιττού ροπήν.
Ὄθεν ἡ γαστὴρ τὰ μὲν επιπόΧάζοντα τών περιττωμάτων έμέτοις έκκαθαίρει, τὰ δ* υφιστάμενα διαρροίαις. καϊ τό yε ναυτιώδες yίyvεσθaι το ζφον τούτ εστιν όρμήσαι την yαστέρα κενω-θηναι δι έμέτου. οΰτω δὲ δή τι βίαιον καϊ σφοδρδν ή εκκριτικη Suva μις εχει, ωστ εν τοΐς ειΧεοΐς, ὅταν άποκΧεισθη τελέως ἡ κάτω διέξοδος, έμεϊται κόπρος. καίτοι πρϊν διεΧθεϊν τό τε λεπτόν εντερον άπαν καϊ την νηστιν καϊ τον πνΧωρον και την γαστέρα καὶ τον oίσoφάyov ούχ οΐόν τε διά τού στόματος εκπεσεΐν ούδενι τοιούτφ περιττώματα τί δη θαυμαστόν, εἰ κάκ της εσχάτης 1
1	Here Galen apparently indicates that vital functions are 298
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the passage of the superfluities is effected, of course, through the same veins by which absorption took place.
Frequently also in disease Nature purges the animal through these same veins—although in this case the discharge is not sanguineous, but corresponds to the humour which is at fault. Thus in cholera the entire body is evacuated by way of the veins leading to the intestines and stomach.
To imagine that matter of different kinds is carried in one direction only would characterise a man who was entirely ignorant of all the natural faculties, and particularly of the eliminative faculty, which is the opposite of the attractive. For opposite movements of matter, active and passive, must necessarily follow opposite faculties ; that is to say, every part, after it has attracted its special nutrient juice and has retained and taken the benefit of it hastens to get rid of all the surplusage as quickly and effectively as possible, and this it does in accordance with the mechanical tendency of this surplus matter.1
Hence the stomach clears away by -vomiting those superfluities which come to the surface of its contents,2 whilst the sediment it clears away by diarrhoea. And when the animal becomes sick, this means that the stomach is striving to be evacuated by vomiting. And the expulsive faculty has in it so violent and forcible an element that in cases of ileus [volvulus], when the lower exit is completely closed, vomiting of faeces occurs; yet such surplus matter could not be emitted from the mouth without having first traversed the whole of the small intestine, the jejunum, the pylorus, the stomach,and the oesophagus. What is there to wonder at, then, if something
at least partly explicable in terms of mechanical law. cf% Introduction, p. xxviii. 2 cf. pp. 211, 247.
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επιφάνειας τῆς κατά το Sep μα μέχρι των έντερων
194	τε καὶ τής γαστρὸς άφικνοΐτό τι || μεταλαμβανό-μενον, ώς καί τούθ* 'Ιπποκράτης ημάς ἐδίδαξεν, οὐ πνεύμα μόνον ή περίττω/χα φάσκων άλλα καὶ τὴν τροφήν αυτήν εκ τής έσχατης έπιφανείας αύθις έπϊ τὴν αρχήν, οθεν άνηνέχθη, καταφέρε-σθαι. ελάχισται yap ροπαΐ κινήσεων τὴν έκκριτικήν ταυτήν οίακίξουσι δύναμιν, ώς ἂν διὰ των έηκαρσίων μεν Ινών γιγνομενην, ώκύτατα δέ διαδιδομένην ἀπὺ τῆς κινησάσης αρχής έπι τὰ καταντικρύ πέρατα. οΰκουν άπεικός ούδί αδύνατον άήθει ποτέ ψύξει το προς τφ δέρματι μόριον έξαίφνης πιληθέν άμα μεν άρρωστοτερον αυτό γενόμενον, άμα δ* οἶον άχθος τι μάλλον ή παρασκευήν θρέψεως έχον τὴν έμπροσθεν άλύπως αύτφ παρεσπαρμένην υγρότητα καί διὰ τοστ’ άπωθεϊσθαι σπεύδον, άμα δὲ τῆς ἔξω φοράς άποκεκλεισμένης τῇ πυκνώσει, προς τὴν λοιπήν έπιστραφήναι και οΰτω βιασάμενον εις τό παρακείμενον αύτφ μόριον άθρόως άπώσασθαι τό περιττόν, έκεΐνο δ’ αὖ πάλιν εις τό μετ αυτό, ||
195	καὶ τοῦτο μὴ παύσασθαι ηιηνόμενον, άχρις άν ή μετάληψις έπϊ τα έντός πέρατα των φλεβών τελευτή σῃ.
Αἱ μὲν δὴ τοιαύται κινήσεις θάττον άπο-παύονται, αί δ’ ἀπὺ των ένδοθεν διερεθιζόντων, ώς έν τε τοις καθαίρουσι φαρμάκοις καλ ταις χόλέραις Ισχυρότεραί τε πολύ και μονιμωτεραι ηίηνονται καί διαμένουσιν, ἔστ’ άν και ή περί τοϊς στόμασι των άηηείων διάθεσις, ή τό πλησίον 1
3°°
1 See ρ. 298, note 1.
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should also be transferred from the extreme skin-surface and so reach the intestines and stomach ? This also was pointed out to us by Hippocrates, who maintained that not merely pneuma or excess-matter, but actual nutriment is brought down from the outer surface to the original place from which it was taken up. For the slightest mechanical movements1 determine this expulsive faculty, which apparently acts through the transverse fibres, and which is very rapidly transmitted from the source of motion to the opposite extremities. It is, therefore, neither unlikely nor impossible that, when the part adjoining the skin becomes suddenly oppressed by an unwonted cold, it should at once be weakened and should find that the liquid previously deposited beside it without discomfort had now become more of a burden than a source of nutrition, and should therefore strive to put it away. Finally, seeing that the passage outwards was shut off by the condensation [of tissue], it would turn to the remaining exit and would thus forcibly expel all the waste-matter at once into the adjacent part; this would do the same to the part following it; and the process would not cease until the transference finally terminated at the inner ends of the veins.2
Now, movements like these come to an end fairly soon, but those resulting from internal irritants (e.g., in the administration of purgative drugs or in cholera) become much stronger and more lasting; they persist as long as the condition of things 8 about the mouths of the veins continues, that is, so long as
2	The ends of the veins in the alimentary canal from which absorption or anadosis had originally taken place.
3	Diathesis.
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ἔλκουσα, παραμένη. αν τη μὲν γαρ το συνεχές ἐκκενοῖ μὁριον, ἐκεῖνο δ’ αὖ τὺ μετ αὐτο καὶ τοῦτ οὐ παύεται μέχρι τῆς έσχατης επιφάνειας, ώστε διαδιδὁντων τῶν ἐφεξἣς αει μορίων ετέρων έτέροις τὺ πρώτον πάθος ώκύτατα διικνεΐσθαι μέχρι των εσχάτων. ούτως ονν εχει κάπι των είΧεών. αυτό μὲν γαρ τὺ φΧεγμαΐνον εντερον ούτε τον βάρονς ον τε της δριμύτητος ανέχεται των περιττωμάτων καί διά τοῦτ’ εκκρίνειν αυτά σπεύδει και άπω-θεισθαι πορρωτάτω. κωλυόμενου δὲ κάτω ποι-είσθαι την δίωσιν, όταν έντανθοΐ ποτέ το σφοδρό-τατον y τής φΧεγμονής, εἰς τὰ πΧησιάζοντα των ύπερκειμένων εντέρων άπωθεΐται. και ούτως ήδη 196 κατά || τὺ σννεχές την ροπήν τής εκκριτικής δννάμεως άνω ποιησαμενης άχρι τον στόματος επανέρχεται τά περιττώματα.
Ταῦτα μὲν οὖν δὴ κἀν τοῖς των νοσημάτων λογισμοῖς ἐπὶ πΧέον είρήσεται. τὺ δ’ ἐκ παντὺς εἰς πᾶν φέρεσθαί τι καί ριεταΧαμβάνεσθαι και μίαν απάντων είναι σύμπνοιάν τε και σύρροιαν, ώς 'Ιπποκράτης ἔλεγεν, ήδη μοι δοκω δεδειχθαι σαφώς καί μηκέτ αν τινα, μηδ’ εί βραδύς αντφ νους ένείη, περί των τοιοντων άπορήσαι μηδενός, οἷον ὅπως ἡ γαστήρ ή τά έντερα τρέφεται και τινα τρόπον εκ τής έσχάτης επιφάνειας εϊσω τι διικνείται. πάντων γάρ των μορίων εΧκειν μεν το προσήκόν τε και φίΧιον, άποκρίνειν δὲ τὺ βαρννον ἢ δάκνον έχόντων δύναμιν ούδέν θαυμαστόν εναντίας σννεχώς γίγνεσθαι κινήσεις εν
3°2
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these continue to attract what is adjacent. For this condition1 causes evacuation of the contiguous part, and that again of the part next to it, and this never stops until the extreme surface is reached; thus, as each part keeps passing on matter to its neighbour, the original affection 2 very quickly arrives at the extreme termination. Now this is also the case in ileus; the inflamed intestine is unable to support either the weight or the acridity of the waste substances and so does its best to excrete them, in fact to drive them as far away as possible. And, being prevented from effecting an expulsion downwards when the severest part of the inflammation is there, it expels the matter into the adjoining part of the intestines situated above. Thus the tendency of the eliminative faculty is step by step upwards, until the superfluities reach the mouth.
Now this will be also spoken of at greater length in my treatise on disease. For the present, however, I think I have shewn clearly that there is a universal conveyance or transference from one thing into another, and that, as Hippocrates used to say, there exists in everything a consensus in the movement of air and fluids. And I do not think that anyone, however slow his intellect, will now be at a loss to understand any of these points,—how, for instance, the stomach or intestines get nourished, or in what maimer anything makes its way inwards from the outer surface of the body. Seeing that all parts have the faculty of attracting what is suitable or well-disposed and of eliminating what is troublesome or irritating, it is not surprising that opposite movements should occur in them consecutively—as may
1 Diathesis.	2 Pathos.
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αυτοῖς, ὦσπερ ἐπί τε τῆς καρδίας όράται σαφώς και των αρτηριών άπασών και τον θώρακος κάϊ τον πνεύμονας. ἐπὶ μιν ye τούτων απάντων μόνον ον καθ' ἑκάστην καιρόν ροπήν τὰς εναντίας κινήσεις θ’ άμα των ὸργάνων καὶ φοράς των
197	υλών II έvapyώς ἔστιν ἰδεῖν ηιηνομΑνας, ειτ επϊ μεν τής τραχείας αρτηρίας ονκ απορείς ἐναλλὰξ ποτὲ μεν εϊσω πapayoύσης εις τον πνεύμονα το πνεύμα, ποτὲ δ’ ἔξω, καὶ τών κατὰ τὰς ρίνας πόρων καΧ ολον του στόματος ωσαύτως οὐδ’ εἶναί σοι δοκεῖ θανμαστόν οὐδὲ παράδοξον, εί, δι ον μικρφ πρόσθεν εϊσω παρεκομίζετο το πνεύμα, διὰ τοὑτου νυν εκπεμπεται, περί δε τών εξ ήπατος εις έντερά τε και ηαστερα καθηκονσών φλεβών απορείς καί σοι θανμαστον είναι φαίνεται, διά τών αντών άναδίδοσθαί θ' άμα την τροφήν εις ήπαρ ελκεσθαί τ' εξ εκείνον πάλιν εις yαστέρα; διόρισαι δη το άρια τούτο ποτέρως λέyεις, εί μέν yap κατά τον αντον χρόνον, ούδ' ημείς τούτό ye φαμεν. ώσπερ yάp εισπνέομεν εν έτέρψ χρόνψ καί ανθις πάλιν εν έτέρψ άντεκπνέομεν, οντω και τροφήν έν έτέρψ μέν χρόνω τό ήπαρ εκ τής yaστpoς, έν έτέρψ δ' ή γαστὴρ ἐκ τού ήπατος έπισπάται. εί δ’ ο τι καθ' έν καΧ ταντο ζψον έν Spyavov έναντίαις φοραΐς υλών νπηρετει, τούτό σοι βονλεται δηλούν τό άμα και τούτό σε ταράτ-
198	τει, την τ' || εισπνοήν ίδέ και τήν έκπνοήν. πάντως πον καϊ ανται διά μὲν τών αντών όpyάvωv yiyvovTai, τρόπψ δὲ κινήσεώς τε καί φοράς τών νλών διαφέρονσιν.
1	He means, not only under the stress of special circumstances, but also normally.
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be clearly seen in the case of the heart, in the various arteries, in the thorax, and lungs. In all these1 the active movements of the organs and therewith the passive movements of [their contained] matters may be seen taking place almost every second in opposite directions. Now, you are not astonished when the trachea-artery2 alternately draws air into the lungs and gives it out, and when the nostrils and the whole mouth act similarly; nor do you think it strange or paradoxical that the air is dismissed through the very channel by which it was admitted just before. Do you, then, feel a difficulty in the case of the veins which pass down from the liver into the stomach and intestines, and do you think it strange that nutriment should at once be yielded up to the liver and drawn back from it into the stomach by the same veins? You must define what you mean by this expression “at once.” If you mean “at the same time ” this is not what we ourselves say; for just as we take in a breath at one moment and give it out again at another, so at one time the liver draws nutriment from the stomach, and at another the stomach from the liver. But if your expression “at once” means that in one and the same animal a single organ subserves the transport of matter in opposite directions, and if it is this which disturbs you, consider inspiration and expiration. For of course these also take place through the same organs, albeit they differ in their maimer of movement, and in the way in which the matter is conveyed through them.
2	Lit. “rough artery.” The air-passages as well as the arteries proper were supposed by tne Greeks to carry air (pneuma); diastole of arteries was, like expansion of the chest» a movement for drawing in air. c/. p. 317, note 1.
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Ό 7τνευμων μὲν ονν καϊ 6 θώραξ καί αρτηρίαν αί τραχεΐαι καϊ αί λεῖαι καί καρδία καϊ στόμα καϊ ρίνες ἐν εΧαχίσταις χρόνου ροπαΐς εἰς ἐναν-τίας κινήσεις αυτά τε μεταβάΧλει καϊ τὰς ὖλας μεθίστησιν. αί δ* ἐξ ήπατος εἰς έντερα καϊ yαστέρα καθήκουσαι φΧέβες ούκ εν οΰτω βράχε σι χρόνου μορίοις ἀλλ’ ἐν πολλαῖς ἡμέραις άπαξ ἐνίοτε την εναντίαν κινούνται κίνησιν.
Ἕχει γδη το σόμπαν. έκαστον των όρ-7άνων εἰς ἑαυτὺ τὴν π\ησιάζουσαν έπισπάται τροώήν εκβοσκόμενον αυτής άπασαν την χρηστήν νοτιδα, μέχ^ρις &ν ίκανως κορεσθή, καὶ ταυτήν, ως καϊ προσθεν εδείκνυμεν, έναποτίθεται έαυτω καϊ μετά ταΰτα προσφύει τε καϊ όμοιοι, τουτ-έστι τρέφεται.	διώρισται yάp ίκανως έμπρο-
σθεν έτερόν τι τῆς θρέψεως ἐξ άνάηκης αυτής προηγουμένου ἡ πρόσφυσις ύπάρχειν, εκείνης δ’ 199 ἔτι πρότερον ή πρόσθεσις. ώσπερ ουν || τοῖς ζωοις αυτοϊς ορος εστϊ τής εδωδής τὺ πΧηρωσαι την 7αστέρα, κατά τον αυτόν τρόπον έκάστφ των βορίων ορος εστϊ τής προσθέσεως ή πΧήρωσις τής οικείας χτγρότητος. ἐπεὶ τοίνυν άπαν μόριον τη γαστρὶ ομοίως όpέyετaι τρέφεσθαι, καϊ περι-πτνσσεται τῇ τροφή καϊ οΰτω σφίγγει παντα-χόθεν αυτήν ώς ἡ γαστήρ. επεται δ ἐξ άvάyκης τούτψ, καθάπερ καϊ προσθεν ερρέθη, το πέττεσθαι τοῖς σιτίοις, τής yaστpός ού διὰ τούτο περιστελλόμενης αυτοΐς, ϊν επιτήδεια τοῖς ἄλλοις ἐργάσηται μορίοις· οὕτω γἀΡ ὰν ουκετι φυσικόν 1 2
3°6
1	γ/. ρ. 39, chap. xi.
2	Lit. orexte.
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Now the lungs, the thorax, the arteries rough and smooth, the heart, the mouth, and the nostrils reverse their movements at very short intervals and change the direction of the matters they contain. On the other hand, the veins which pass down from the liver to the intestines and stomach reverse the direction of their movements not at such short intervals, but sometimes once in many days.
The whole matter, in fact, is as follows :—Each of the organs draws into itself the nutriment alongside it, and devours all the useful fluid in it, until it is thoroughly satisfied; this nutriment, as I have already shown, it stores up in itself, afterwards making it adhere and then assimilating it—that is, it becomes nourished by it. For it has been demonstrated with sufficient clearness already1 that there is something which necessarily precedes actual nutrition, namely adhedon, and that before this again comes presentation. Thus as in the case of the animals themselves the end of eating is that the stomach should be filled, similarly in the case of each of the parts, the end of presentation is the filling of this part with its appropriate liquid. Since, therefore, every part has, like the stomach, a craving2 to be nourished, it too envelops its nutriment and clasps it all round as the stomach does. And this [action of the stomach], as has been* already said, is necessarily followed by the digestion of the food, although it is not to make it suitable for the other parts that the stomach contracts upon it; if it did so, it would no longer be a physiological organ,8 but an animal possessing reason
3	Lit. a ‘ ‘ physical ” organ ; that is, a mere instrument or organon of the Physis,—not one of the Psyche or conscious personality, cf. semen, p. 132, note 1.
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οργανον ἀλλὰ ζφόν τι γίγνοιτο λογισμόν τε καὶ νουν ἔχον, ώς αιρεισθαι τὺ βέλτιον.
Ἀλλ’ αὕτη μὲν περιστέλλεται τῷ τὺ πᾶν σώμα δύναμιν ελκτικήν τινα και απολαυστικήν κεκτήσθαι των οικείων ποιοτήτων, ώς έμπροσθεν έδείκνυτο9 συμβαίνει δ’ ἐν τούτῳ τοῖς σιτίοις άλλοιούσθαι. καλ μεντοι και πληρωθεΐσα τῆς ἐξ αυτών ύγρότητος καί κορεσθεΐσα βάρος ηγείται το λοιπδν αυτά. τὺ περιττόν οὖν εὐθὺς ἀπο-200 τρίβεται τε καί ωθεί κάτω προς || ετερον εργον αυτή τρεπόμενη, τήν πρόσφυσιν. εν δὲ τούτφ τῷ χρονφ διερχομενη το εντερον άπαν ή τροφή διά τών εις αύτο καθηκόντων αγγείων άναρπάζεται, πλείστη μεν εις τάς φλέβας, ολίγη δε τις εις τάς αρτηρίας, ώς μικρόν ύστερον άποδείξομεν. εν τούτφ δ* αΰ τώ χρόνφ καί τοΐς τών εντέρων χιτώσι προστίθεται.
Καί μοι τεμων ήδη τώ λογισμώ τήν τής τροφής οικονομίαν άπασαν εις τρεις μωίρας χρόνων, εν μεν τῇ πρώτη νόει μένουσάν θ’ αμα κατά τήν κοιλίαν αυτήν καί πεττομένην καί προστιθεμυένην εις κόρον τῇ γαστρϊ καί τι καί τῷ ήπατι παρ* αυτής άναφερόμ^νον.
Ἐν δὲ τῇ δεύτερα διερχομένην τά τ’ έντερα καί προστιθεμένην εις κόρον αντοις τε τούτοις καί τῷ ήπατι καί τι βραχύ μέρος αυτής πάντη του σώματος φερόμενον εν δε δή τούτφ τφ καιρφ το προστεθέν εν τω πρώτφ χρόνφ προσφύεσθαι νόει τή γαστρί.
Κατὰ δὲ τήν τρίτην μοίραν τού χρόνον τρέ- 1
3°8
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and intelligence, with the power of choosing the better [of two alternatives].
But while the stomach contracts for the reason that the whole body possesses a power of attracting and of utilising appropriate qualities, as has already been explained, it also happens that, in this process, the food undergoes alteration; further, when filled and saturated with the fluid pabulum from the food, it thereafter looks on the food as a burden ; thus it at once gets rid of the excess—that is to say, drives it downwards—itself turning to another task, namely that of causing adhesion. And during this time, while the nutriment is passing along the whole length of the intestine, it is caught up by the vessels which pass into the intestine ; as we shall shortly demonstrate,1 most of it is seized by the veins, but a little also by the arteries; at this stage also it becomes presented to the coats of the intestines.
Nowimagine the whole economy of nutrition divided into three periods. Suppose that in the first period the nutriment remains in the stomach and is digested and presented to the stomach until satiety is reached, also that some of it is taken up from the stomach to the liver.2
During the second period it passes along the intestines and becomes presented both to them and to the liver—again until the stage of satiety—while a small part of it is carried all over the body.2 During this period, also imagine that what was presented to the stomach in the first period becomes now adherent to it.
During the third period the stomach has reached
2 Note that absorption takes place from the stomach as well as the intestines, cf. p. 118, note 1.
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φεσθαι μὲν ἦδη την κοιΧίαν όμοιώσασαν εαυτή τεΧεως τα προσφύντα, πρόσφυσιν δὲ τοῖς ἐντέ-ροις καὶ τῴ ἦπατι yίyvεσθaι των προστεθεντων,
201	ἀνά||δοσιν δὲ πάντη του σώματος καὶ πρὁσθεσιν. εἰ μὲν οὖν ἐπὶ τοὑτοις εὐθἑως πὸ ζῴον Χαμβάνοι τροφήν, ἐν ᾤ παΧιν ἡ ηαστηρ χρόνφ πέττει τε ταυτήν και άποΧαύει προστιθεϊσα ττάν ἐξ αυτής πὸ χρηστόν τοῖς ὲαυτἧς χιτώσι, τὰ μὲν εντερα τελέως ομοιώσει τον προσφύντα χυμόν, ωσαύτως δὲ καὶ πὸ ἦπαρ. ἐν ὅλῳ δὲ τῷ σώματι πρόσφυσις των προστεθεντων τής τροφής εσται μορίων, εί δ’ ασιτος ανα^καζοιτο μενειν ή yαστήρ εν τούτφ τφ χρόνφ, παρά των εν μεσεντερίφ τε καί ήττατι φΧεβών εΧξει την τροφήν ου yap εξ αυτού yε τού σώματος τού ήττατος. Xέyω δὲ σώμα τού ήττατος αυτήν τε την ιδίαν αυτού σάρκα πρώτην και μάΧιστα, μετά δε τήνδε και των άyyεiωv έκαστον των κατ αυτό. τον μὲν γὰρ ἐν εκάστω των μορίων ήδη ττεριεχόμενον χυμόν ούκετ εύXoyov άντισπάν ετερφ μορίψ καί μάΧισθ’ ὅταν ἡδη ττρόσφυσις ἢ εξομοίωσις αυτού yίyvητaι. τον δ* ἐν ταῖς εύρυχωρίαις των φΧεβών πὸ μαΧΧον ισχνόν θ’ ἄμα καὶ δεόμενον άντισπα μόριον.
202	Ούτως οὖν καί ή yαστήρ εν || ω χρόνφ δεΐται μεν αυτή τροφής, εσθίει δ’ ούδέττω τό ζωον, εν τούτφ των κατά τό ήτταρ εξαρπαζει φΧεβών. ἐπεὶ δὲ και τον σττΧήνα διά των έμπροσθεν εδείκνυμεν όσον εν ἦπατι παχύτερον εΧκοντα
1 That is, among the ultimate tissues or cells.
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the stage of receiving nourishment; it now entirely assimilates everything that had become adherent to it: at the same time in the intestines and liver there takes place adhesion of what had been before presented, while dispersal [anadosis] is taking place to all parts of the body,1 as also presentation. Now, if the animal takes food immediately after these [three stages] then, during the time that the stomach is again digesting and getting the benefit of this by presenting all the useful part of it to its own coats, the intestines will be engaged in final assimilation of the juices which have adhered to them, and so also will the liver: while in the various parts of the body there will be taking place adhesion of the portions of nutriment presented. And if the stomach is forced to remain without food during this time, it will draw its nutriment from the veins in the mesentery and liver ; for it will not do so from the actual body of the liver (by body of the liver I mean first and foremost its flesh proper, and after this all the vessels contained in it), for it is irrational to suppose that one part would draw away from another part the juice already contained in it, especially when adhesion and final assimilation of that juice were already taking place; the juice, however, that is in the cavity of the veins will be abstracted by the part which is stronger and more in need.
It is in this way, therefore, that the stomach, when it is in need of nourishment and the animal has nothing to eat, seizes it from the veins in the liver. Also in the case of the spleen we have shown in a former passage 2 how it draws all material from
2	Pp. 205-9.
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κατεργάζεσθαί τε καϊ μεταβάΧΧειν ἐπὶ τὺ χρηστότερου, οὐδὲν οὐδ’ ενταύθα θαυμαστόν εΧκεσθαά τι κἀκ τοῦ σπληνὺς εις έκαστον των κοινωνούν-των αντω κατά τάς φΧέβας οργάνων, olov εἰς ἐπίπλοον καὶ μεσεντέριον καί λεπτόν εντερον καϊ κώΧον καί αυτήν την γαστέρα· κατὰ δὲ πὸν αυτόν τρόπον εξερεύγεσθαι μεν εἰς τὴν γαστέρα το ττερίττωμα καθ' ετερον χρόνον, αυτόν δ’ αύθις εκ τῆς γαστρός εΧκειν τι τῆς οικείας τροφής εν έτέρω και ρω.
Καθόλου δ’ είπεΐν, ό καλ πρόσθεν ἤδη ΧέΧεκται, 7τάν εκ ίταντος εΧκειν τε καϊ πέμπειν εγχωρεΐ κατά διαφέροντας χρόνους, όμοιοτάτου γιγνομένον του συμβαίνοντος, ως εΐ καϊ ζώα νοήσαις 7ΓθΧΧα τροφήν αφθονον εν κοινώ κατακειμένην, εις οσον βούΧεται, προσφερόμενα. καθ' ον γαρ ήδη πέ-παυται χρόνον ετερα, κατά τούτον εΐκός εσθίειν 203 ετερα, καϊ μέΧΧειν γε τά μεν || παύεσθαι, τά δ’ αρχεσθαι, καί τινα μεν συνεσθιόντα, τά δ' άνά μέρος έσθίοντα καϊ ναϊ μά Αία γε τό ετερον άρπά-ζειν θατέρου ποΧΧάκις, εί τό μεν ετερον ἐπιδἐοιτο, τῷ δ' άφθόνως παρακέοιτο. καϊ ούτως ούδέν θαυμαστόν ούτ εκ τής έσχατης επιφάνειας εϊσω τι πάλιν ύποστρέφειν ου τε διὰ των αυτών αγγείων εξ ήττατός τε καϊ σπληνὺς είς κοιΧίαν άνενεχθήναί τι, δι ών εκ ταυτής είς εκείνα πρότερον ἀνηνέχθη.
Κατὰ μεν γαρ τάς αρτηρίας ίκανώς εναργές τό τοιούτον, ώσπερ καϊ κατά την καρδίαν τε καϊ τον θώρακα καϊ τον πνεύμονα, τούτων γάρ απάντων διαστεΧΧομένων τε καϊ συστελλόμενων εναΧΧάξ άναγκαιον, εξ ών είΧκύσθη τι πρότερον, είς ταήθ'
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the liver that tends to be thick, and by working it uft converts it into more useful matter. There is nothing surprising, therefore, if, in the present instance also, some of this should be drawn from the spleen into such organs as communicate with it by veins, e.g. the omentum, mesentery, small intestine, colon, and the stomach itself. Nor is it surprising that the spleen should disgorge its surplus matters into the stomach at one time, while at another time it should draw some of its appropriate nutriment from the stomach.
For, as has already been said, speaking generally, everything has the power at different times of attracting from and of adding to everything else. What happens is just as if you might imagine a number of animals helping themselves at will to a plentiful common stock of food; some will naturally be eating when others have stopped, some will be on the point of stopping when others are beginning, some eating together, and others in succession. Yes, by Zeus ! and one will often be plundering another, if he be in need while the other has an abundant supply ready to hand. Thus it is in no way surprising that matter should make its way back from the outer surface of the body to the interior, or should be carried from the liver and spleen into the stomach by the same vessels by which it was carried in the reverse direction.
In the case of the arteries1 this is clear enough, as also in the case of heart, thorax, and lungs ; for, since all of these dilate and contract alternately, it must needs be that matter is subsequently discharged back into the parts from which it was
1 By this term, of course, the air-passages are also meant; cf. p. 305,	3 ^3
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ύστερον ἐκπέμπεσθαι. και ταύτην αρα την avay-κην ἡ φύσις π poyιyvώσκoυσa τοῖς ἐν τῇ καρδία στόμασι των άyyείωv υμένας ἐπὲφυσε κωΧύ-σοντας εἰς τούπίσω φέρεσθαι τάς ὔλας. ἀλλ’ όπως μεν τούτο yiyνεται καί καθ' οντινα τρόπον, εν τοῖς περί χρείας μορίων είρήσεται δεικνύντων ημών τά τ’ ἄλλα καὶ ώς αδύνατον ούτως ακριβώς 204 κΧείεσθαι τὰ στόματα των άyyείωv, ώς || μηδέν παΧινδρομεϊν. εἰς μὲν γαρ τὴν αρτηρίαν την φΧεβώδη, καί yelp και τούτ εν έκείνοις δειχθή-σεται, πολὺ πΧέον ή διὰ τῶν αΧΧων στομάτων εις τ ούττίσω ττάΧιν avayKaiov επανέρχεσθαι. τδ δ* εις τὰ παρόντα ^ρήσιμον, ώς οὐκ ενδέχεται τι των αισθητήν και μεγάλην εχόντων ευρύτητα μη ούκ ήτοι διαστεΧΧομενον ίΧκειν εξ απάντων των πΧησίον ή έκθΧιβειν αύθις εις ταύτα συ-στεΧΧόμενον ἔκ τε των ήδη προειρημένων εν τβοδε τφ Xoytp σαφές &ν εϊη κάξ ων Ἐρασίστρατὁς τε καί ημείς έτέρωθι περί τής προς το κενούμενον άκοΧουθίας εδείξαμεν.
XIV
Ἀλλὰ μην καί ώς εν έκαστη των αρτηριών εστί τις δύναμις εκ τής καρδίας έπιρρέουσα, καθ' ήν διαστέΧΧονταί τε καί συστέλλονται, δέδεικται δι ετέρων.
Εϊπερ ούν συνθείης άμφω τό τε ταύτην είναι την κίνησιν αύταΐς τό τε παν τό διαστεΧΧομενον
1 cf. ρ; 34, note 1.	2 cf. ρ. 121, note 4.
3 Pulmonary vein, or rathe.r, left auricle. Galen means a reflux through the mitral orifice; the left auricle was looked
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previously drawn. Now Nature foresaw this necessity,1 and provided the cardiac openings of the vessels with membranous attachments,2 to prevent their contents from being carried backwards. How and in what manner this takes place will be stated in my work “ On the Use of Parts,” where among other things I show that it is impossible for the openings of the vessels to be closed so accurately that nothing at all can run back. Thus it is inevitable that the reflux into the venous artery3 (as will also be made clear in the work mentioned) should be much greater than through the other openings. But what it is important for our present purpose to recognise is that every thing possessing a large and appreciable cavity must, when it dilates, abstract matter from all its neighbours, and, when it contracts, must squeeze matter back into them. This should all be clear from what has already been said in this treatise and from what Erasistratus and I myself have demonstrated elsewhere respecting the tendency of a vacuum to become refilled.4
XIV
And further, it has been shown in other treatises that all the arteries possess a power which derives from the heart, and by virtue of which they dilate and contract.
Put together, therefore, the two facts—that the arteries have this motion, and that everything, when
on rather as the termination of the pulmonary veins than as a part of the heart, cf. p. 323, note 4. He speaks here of a kind of “ physiological” mitral incompetence.
4 Horror vacui.
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ἔλκειν εκ τών πλησίον εις ὲαυτὁ, θαυμαστόν οὐδέν σοι φανεῖται τὰς αρτηρίας, οσαι μὲν εἰς τὺ δἐρμα περαίνουσιν αυτών, ἐπισπᾶσθαι τον έξωθεν ἀερα διαστελλομἐνας, ὅσαι δὲ κατά τι προς τὰς II
205	φλέβας άνεστὁμωνται, τὺ λεπτότατου ἐν αὐταῖς καὶ άτμωδέστατον ἐπισπᾶσθαι τοῦ αίματος, ὅσαι δ’ ἐτγὺς τῆ9 καρδίας εἰσίν, ἐξ αυτής εκείνης ποιεΐ-σθαι τὴν ολκήν, εν yap τη προς το κενούμενον ακολουθία το. κουφότατου τε καί λεπτότατου επεται πρώτον τού βαρύτερου τε και παχύτερου· κουφότατου δ’ ἐστὶ καὶ λεπτότατου απάντων των κατά το σώμα πρώτον μεν τό πνεύμα, δεύτερον δ* ὁ ατμός, έπϊ τούτω δε τρίτον, όσον &ν ακριβώς η κατε^ασμένον τε και λελεπτυσμενον αίμα.
Ύαύτ ούν εις εαυτάς ελκουσιν αί άρτηριαι πανταχόθεν, αί μὲν εἰς τὺ δέρμα καθήκουσαι τον ἔξωθεν ἀερα* πλησίον τε yap αὐταῖς οντος ἐστι καὶ κουφότατος εν τοΐς μάλιστα· των δ’ άλλων η μὲν ἐπὶ τὸν τράχηλον εκ τής καρδία? ανιούσα καί ή κατά ράχιν, ήδη δε καί δσαι τούτων iyyύς εξ αυτής μάλιστα τής καρδίας· οσαι δὲ καὶ τῆς καρδίας πορρωτέρω καϊ τού δέρματος, ελκειν ταύταις avayKaiov εκ των φλεβών το κουφότατου τού αίματος* ώστε καὶ των εις την γαστέρα τε και τά έντερα καθηκουσών αρτηριών την ολκήν εν τῷ διαστέλλεσθαι γίγνεσθαι παρά τε
206	τῆς II καρδίας αυτής καϊ τών παρακειμένων αυτή φλεβών παμπόλλων ούσών. ου yάp δή εκ γε τών εντέρων και τής κοιλίας τροφήν οΰτω παχείάν τε καϊ βαρεΐαν εν έαυτοις εχόντων δύνανταί τι μεταλαμβάνειν, ο τι καϊ άξιον λόyoυ, φθάνουσαι πληρούσθαι τοΐς κουφοτέροις. ουδέ yάp εΐ καθεϊς
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it dilates, draws neighbouring matter into itself—and you will find nothing strange in the fact that those arteries which reach the skin draw in the outer air when they dilate, while those which anastomose at any point with the veins attract the thinnest and most vaporous part of the blood which these contain, and as for those arteries which are near the heart, it is on the heart itself that they exert their traction. For, by virtue of the tendency by which a vacuum becomes refilled, the lightest and thinnest part obeys the tendency before that which is heavier and thicker. Now the lightest and thinnest of anything in the body is firstly pneuma, secondly vapour, and in the third place that part of the blood which has been accurately elaborated and refined.
These, then, are what the arteries draw into themselves on every side; those arteries which reach the skin draw in the outer air1 (this being near them and one of the lightest of things); as to the other arteries, those which pass up from the heart into the neck, and that which lies along the spine, as also such arteries as are near these—draw mostly from the heart itself; and those which are further from the heart and skin necessarily draw the lightest part of the blood out of the veins. So also the traction exercised by the diastole of the arteries which go to the stomach and intestines takes place at the expense of the heart itself and the numerous veins in its neighbourhood ; for these arteries cannot get anything worth speaking of from the thick heavy nutriment contained in the intestines and stomach,2 since they first become filled with lighter elements. For if you let down a tube into a vessel
1	c/. p. 305, note 2,	2 cf. p. 308, note 1.
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αύΧίσκον βἰς ayyeiov ΰδατός τε καΧ ψάμμου πλῆρες επισπάσαιο τφ στὁματι τον εκ του αύΧίσκον αέρα, δὑναιτ’ αν άκόΧουθήσαί σοι προ τον ΰδατος ἡ ψάμμος· αει γαρ ἐν τῇ πρό? τὺ κενοὑμενον άκόΧουθία το κουφότερου ἔπεται πρότερον.
XV
Οΰκουν χρή θαυμάζειν, εἰ παντελώς oXiyov ἐκ τἧς κοιλίας, ὅσον ὰν ακριβώς ἦ κατειρηασμενον, είς τάς αρτηρίας παραηίηνεται φθανούσας πλη-ρούσθαι των κουφότερων, άΧΧ εκείνο ηνγνώσκειν, ώς δυ εστδν ό\κής είδη, τδ μεν τη προς το κενουμενον άκόΧουθία, το δ’ οίκειδτητι ποιότητος ηιηνόμενον ετέρως μέν yap είς τάς φυσάς ό αήρ, ετέρως δ’ ὁ σίδηρος ύπδ τής ήρακΧείας επισπάται Χίθου· και ώς ή μέν προς τδ κενουμενον άκο-207 Χουθία || τδ κουφότερον εΧκει πρότερον, ή δε κατά την τής ποιότητος οικειότητα πόΧΧάκις, εΐ ούτως ετυχε, τδ βαρύτερον, &ν τῇ φύσει συγγενέστερου ύπάρχη. καί τοίνυν καλ ταΐς άρτη-ρίαις τε καί τῇ καρδία, ώς μεν κοίΧοις τε καΧ διαστἑλλεσθαι δυναμένοις όρ^άνοις, αεί τδ κον-φότερον άκοΧουθεΐ πρότερον, ώς δε τρέφεσθαι δεομένοις, είς αυτούς τούς χιτώνας, ot δή τά σώματα τών οργάνων είσίν, εΧκεται τδ οίκεϊον. όσον αν ούν είς την κοιΧότητα διαστεΧΧομένων αυτών αίματος μεταΧηφθή, τούτου τὺ οίκειοτατον 1
1 The “mechanical” principle of horror vacui contrasted with the “ physical ” or semi-physiological principle of specific attraction. Appropriateness here might almost be rendered affinity or lcimhip. cf. note 2, infra.
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full of water and sand, and suck the air out of the tube with your mouth, the sand cannot come up to you before the water, for in accordance with the principle of the refilling of a vacuum the lighter matter is always the first to succeed to the evacuation·
XV
It is not to be wondered at, therefore, that only a very little [nutrient matter] such, namely, as has been accurately elaborated—gets from the stomach into the arteries, since these first become filled with lighter matter. We must understand that there are two kinds of attraction, that by which a vacuum becomes refilled and that caused by appropriateness of quality;1 air is drawn into bellows in one way, and iron by the lodestone in another. And we must also understand that the traction which results from evacuation acts primarily on what is light, whilst that from appropriateness of quality acts frequently, it may be, on what is heavier (if this should be naturally more nearly related2). Therefore, in the case of the heart and the arteries, it is in so far as they are hollow organs, capable of diastole, that they always attract the lighter matter first, while, in so far as they require nourishment, it is actually into their coats (which are the real bodies of these organs) that the appropriate matter is drawn.8 Of the blood, then, 'which is taken into their cavities when they dilate, that part which is most proper to them and
2	“ Related,” “akin.” cf. p. 36, note 2.
* The coats exercise the vital traction, the cavities the merely mechanical, cf. p. 165, note 2.
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τε και μάλιστα τρἐφειν δυνάμενον οἱ χιτώνες αυτοί των αγγείων επισπώνται,
Τοῦ δ’ ἐκ των φλεβών εἰς τὰς αρτηρίας μετά-λαμβάνεσθαί τι προς τοῖς εἰρημἐνοις ικανόν και τούτό yε τεκμήριον. εἰ πολλὰς καὶ μεyάλaς αρτηρίας διατεμὼν άποκτεϊναι το ζωον βου-ληθείης, εὑρήσεις αυτού τ ας φλέβας ομοίως ταΐς άρτηρίαις ἐκκενουμἑνας, οὐκ ἃν τούτου ποτὲ γεν ο μεν ου χωρίς των προς ἀλλήλας αύταϊς αναστομώσεων. ωσαύτως δὲ καὶ κατ’ αυτήν την καρδίαν εκ τής δεξιάς κοιλίας εις την άριστεράν 208ἕλ,κεται τὺ λεπτο||τατον εχοντός τινα τρήματα τού μέσου διαφράμματος αυτών, α μέχρι μὲν πλείστου δυνατόν εστιν ίδεΐν, οΐον βοθύνους τινας εξ εύρυτερου στόματος αει και μάλλον εις στενό-τερον ποοϊόντας. ου μην αυτά γε τὰ έσχατα πε^ατα δυνατόν ετι θεάσασθαι διά τε σμακρότητα και ότι τεθνεῶτος ήδη τού ζώου κατέφυκταί τε και πεπύκνωται πάντα. ἀλλ* ὁ λὁγος κάνταύθα πρώτον μεν εκ τού μηδέν υπό τής φύσεως γίγνεσθαι μάτην όρμώμενος εξευρίσκει τὰς αναστομώσεις ταύτας τών κοιλιών τής καρδίας· ού yap δή είκή γε και ώς ετυχεν οι ες στενόν οΰτω τελευτώντες εyεvovτo βόθυνοι.
Δεύτερον δὲ κάκ τού δυοιν οντοιν στομάτοιν εν τῇ δεξιά τής καρδίας κοιλία τού μεν είσάηοντος το αἷμα, τού δ* ἐξάγοντος πολύ μεΐζον είναι το εἰσάγον. ώς yap ού παντός τού αίματος, όσον ἡ κοίλη φλόψ δίδωσι τῇ καρδία, πάλιν εξ εκείνης 1 2
1	Chap. xiv.
2	These fossae were probably the recesses between the
columnae cameae.	3 On logos cf. p. 226, note 2.
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most able to afford nourishment is attracted by their actual coats.
Now, apart from what has been said,1 the following is sufficient proof that something is taken over from the veins into the arteries. If you will kill an animal by cutting through a number of its large arteries, you will find the veins becoming empty along with the arteries: now, this could never occur if there were not anastomoses between them. Similarly, also, in the heart itself, the thinnest portion of the blood is drawn from the right ventricle into the left, owing to there being perforations in the septum between them: these can be seen for a great part [of their length]; they are like a kind of fossae [pits] with wide mouths, and they get constantly narrower; it is not possible, however, actually to observe their extreme terminations, owing both to the smallness of these and to the fact that when the animal is dead all the parts are chilled and shrunken.2 Here, too, however, our argument,3 starting from the principle that nothing is done by Nature in vain, discovers these anastomoses between the ventricles of the heart; for it could not be at random and by chance that there occurred fossae ending thus in narrow terminations.
And secondly [the presence of these anastomoses has been assumed] from the fact that, of the two orifices in the right ventricle, the one conducting blood in and the other out, the former4 is much the larger. For, the fact that the insertion of the vena cava into the heart5 is larger than the
4	He means the tricuspid orifice, c/. p. 121, note 4.
5	The right auricle was looked on less as a part of the heart than as an expansion or 4 4 insertion ” of the vena cava.
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ἐκπεμπομἐνου τφ πνεύμονι, μείζων ἐστὶν ἡ ἀπο τής κοίλης εἰς αυτήν εμφυσις τῆς ἐμφυομἑνης εις
209	τον πνεύμονα φλεβός. οὐδὲ || γδη τοὐτ* ἔστιν εἰπεῖν, ώς ἐδαπανήθη τι τοῦ αίματος εἰς τὴν αυτόν τον σώματος τής καρδίας θρεψιν. ετερα γαρ ἐστι φλόψ ἡ εἰς ἐκεῖνο κατασχιζομενη μήτε την ηενεσιν ἐκ τἣς καρδίας αυτής μήτε την τού αίματος εχουσα μεταληψιν. εί δὲ καὶ δαπανᾶται τι, ἀλλ’ οὐ τοσοντόν γε μείων εστιν ἡ εἰς τον πνεύμονα φλεήτ ay ουσα τής εἰς τὴν καρδία ν εμφνομένης, όσον είκός εις την τροφήν άνηλώσθαι τής καρδίας, ἀλλὰ πλἑον πολλῷ. δῆλον οὖν, ώς εἰς τὴν αριστερών τι μεταλαμβάνεται κοιλίαν,
Καὶ γὰρ οὐν καὶ τῶν κατ’ εκείνην άyyείωv Βυοΐν οντων ελαττόν ἐστι πολλῷ τὺ ἐκ τοῦ πνεύμονος εις αυτήν είσάηον το πνεύμα τῆς εκλυόμενης αρτηρίας τής μεγάλης, ἀφ’ ἦς αί κατα το σώμα σύμπασαι πεφύκασιν, ώς ὰν μὴ μόνον εκ του ττνεύμονος πνεύμα μεταλαμβανούσης αυτής, ἀλλὰ κἀκ τἣς δεξιάς κοιλίας αίμα Βια των είρημένων αναστομώσεων, rΌτι δ’ αμεινον ήν τοις τού σώματος μορίοις τοίς μεν υπό καθαρού και λεπτού και άτμωΒους αίματος τρεφεσθαι, τοῖς δ’ ὑτπὸ παχέος καϊ θολερού και ώς οὐδ’ ενταύθα τι παρεώραται τῇ
210	φύσει, τής || περί χρείας μορίων πραγματείας εστίν, ωστ ου χρή νύν ύπερ τούτων ετι λέγειν, 1 2 3
1	This “ vein ” (really the pulmonary artery) was supposed to be the channel by which the lungs received nutriment from the right heart, cf. p. 121, note 3.
2	The coronary vein.
3	Galen’s conclusion, of course, is, so far, correct, but he has substituted an imaginary direct communication between the ventricles for the actual and more roundabout pulmonary
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vein which is inserted into the lungs1 suggests that not all the blood which the vena cava gives to the heart is driven away again from the heart to the lungs. Nor can it be said that any of the blood is expended in the nourishment of the actual body of the heart, since there is another vein2 which breaks up in it and which does not take its origin nor get its share of blood from the heart itself. And even if a certain anofount is so expended, still the vein leading to the lungs is not to such a slight extent smaller than that inserted into the heart as to make it likely that the blood is used as nutriment for the heart: the disparity is much too great for such an explanation. It is, therefore, clear that something is taken over into the left ventricle.3
Moreover, of the two vessels connected with it, that which brings pneuma into it from the lungs 4 is much smaller than the great outgrowing artery 5 from which the arteries all over the body originate; this would suggest that it not merely gets pneuma from the lungs, but that it also gets blood from the right ventricle through the anastomoses mentioned.
Now it belongs to the treatise “ On the Use of Parts ” to show that it was best that some parts of the body should be nourished by pure, thin, and vaporous blood, and others by thick, turbid blood, and that in this matter also Nature has overlooked nothing. Thus it is not desirable that these matters should be further discussed. Having mentioned,
circulation, of whose existence he apparently had no idea. His views were eventually corrected by the Renascence anatomists, cf. Introduction, pp. xxii.-xxiii.
4	He means the left auricle, considered as the termination of the pulmonary 4 4 arteries ” ; cf. p. 314, note 3.
0	The aorta, its orifice being circular, appears bigger than the slit-like mitral orifice.
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ἀλλ’ ύπομνήσαντας, ώς δύο ἐστὺν ολκής εἵδη, των μὲν βὐρείαις ὁδοῖς ἐν τῷ διαστέλλεσθαι τῇ πρὺς τὺ κενούμενον ακολουθία την ἔλξιν ποιούμενων, των δ’ οίκειότητι ποιὁτητος, ἐφεξῆς λέγειν, ώς τὰ μὲνπρὁτερα καὶ πόρρωθεν ελκειν τι δύναται, τὰ δὲ δεύτερα ἐκ τῶν εyyvτάτω μόνων, αύλίσκον μὲν γδη ἔτι μήκιστον εις ὕδω^ ἔνβστι καθέντα ραδίως άνασπάν εἰς τὺ στόμα δι αυτού το ὺγρὁν ου μὴν εἴ 7* ἐπὶ 7τλἐον airayayoi9 τῆς ήρακλείας λίθου τον σίδηρον ή τούς πυρούς τού κεραμίου— καὶ γαρ καὶ τοιούτόν τι ττρόσθεν ελεyετo παράδειγμα—δύναιτ αν ἔτι yeveaOai τις ολκή.
Σαφέστατα δ’ ἂν αὐτὺ μάθοις έπϊ των εν τοΐς κήποις οχετών εκ τούτων yap εις μεν τα παρακείμενα καλ πλησίον άπαντα διαδίδοταί τις ίκμάς, εἰς δὲ τὰ πορρωτέρω προσελθεϊν ούκετι δύναται, καὶ διὰ τοῦτ’ άvayκaζovτaι πολλοΐς όχετοΐς μικροϊς από τού μεγάλου τετμημενοις εις έκαστον μέρος τού κήπου την έπίρρυσιν τού ΰδατος έπι-211 τεχνάσθαι· καὶ τηλικαύτά γε τὰ || μεταξύ διαστήματα τούτων των μικρών οχετών ποιούσιν, ηλίκα μάλιστα νομίζουσιν αρκεΐν εις το ίκανώς άπολαύειν ελκοντα τής εκατέρωθεν αύτοίς έπιρ-ρεούσης ὺγρότητος. όντως οΰν εχει καν τοΐς των ζφων σώμασιν. ὸχετοὶ πολΛοὶ κατὰ πάντα τὰ μἐλη διεσπαρμένοι πapάyoυσιv αύτοίς αίμα καθά-περ εν κηποις ύδρείαν τινα. καὶ τούτων των οχετών τα μεταξύ διαστήματα θαυμαστώς ύπο τής φύσεως ευθύς εξ αρχής διατέτακται προς το μήτ ένδεώς χopηyεΐσθaι τοΐς μεταξύ μορίοις ελκουσιν εἰς έαυτά το αίμα μήτε κατακλύζεσθαί
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however, that there are two kinds of attraction, certain bodies exerting attraction along wide channels during diastole (by virtue of the principle by which a vacuum becomes refilled) and others exerting it by virtue of their appropriateness of quality, we must next remark that the former bodies can attract even from a distance, while the latter can only do so from among things which are quite close to them ; the very longest tube let down into water can easily draw up the liquid into the mouth, but if you withdraw iron to a distance from the lodestone or corn from the jar (an instance of this kind has in fact been already given1) no further attraction can take place.
This you can observe most clearly in connection with garden conduits.	For a certain amount of
moisture is distributed from these into every part lying close at hand but it cannot reach those lying further off: therefore one has to arrange the flow of water into all parts of the garden by cutting a number of small channels leading from the large one. The intervening spaces between these small channels are made of such a size as will, presumably, best allow them [the spaces] to satisfy their needs by drawing from the liquid which flows to them from every side. So also is it in the bodies of animals. Numerous conduits distributed through the various limbs bring them pure blood, much like the garden water-supply, and, further, the intervals between these conduits have been wonderfully arranged by Nature from the outset so that the intervening parts should be plentifully provided for when absorbing blood, and that they should never
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ποτ’ αὐτὰ πλήθει περιττής ἀγρὁτητος άκαίρως επιρρεούσης.
Ὀ γὰρ δὴ τρόπος τής θρέψεως αυτών τοιὁσδε τίς ἐστι. του συνεγούς έαυτφ σώματος, οἷὁνπερ τὺ ἁπλοῦν άyyεϊov Έρασίστρατος υποτίθεται, τά μὲν ἐπιπολἣς μἑρη πρώτα τής όμίλούσης . απολαύει τροφής· ἐκ δὲ τούτων αυ μεταλαμβάνει κατὰ τὺ συνεχές ελκοντα τὰ τούτων ἐξῆς, εἶτ’ ἐξ εκείνων αΰθις ἕτερα καὶ τοῦτ’ οὐ παύεται yi-γνόμενον, αχρις αν εις άπαντ αυτού διαδοθή τά μαρία τής τρεφούσης ουσίας ή ποιο της, οσα δὲ 212 τῶν μορίων επί πλέον || άλλοιουμένου δεῖται του μέλλοντος αὐτὰ θρέψειν χυμού, τοὑτοις ώσπερ τι ταμιεϊον ή φύσις παρεσκεύασεν ήτοι κοιλίας ή σήpayyaς ή τι ταΐς σήραγξιν avaXoyov, αί μὲν γαρ σάρκες αΐ τε τών σπλάγχνων απάντων αι τε τών μυών ἐξ αίματος αυτού τρέφονται βραχεΐαν άΧΧοίωσιν δεξαμἐνου. τὰ δ* οστᾶ παμποΧΧης εν τφ μεταξύ δεῖται τῆς μεταβολής, ΐνα τραφτ), και εστιν οΐόνπερ το αίμα ταις σαρξί, τοιούτος ό μυελός τοΐς όστοις εν μεν τοΐς μικροΐς τε και άκοιλίοις κατά τάς σήpayyaς αυτών διεσπαρμένος, εν δὲ τοῖς μείζοσί τε καί κοιλίας εχουσιν εν εκείναις ήθροισμένος.
Ὀς γὰρ καὶ διὰ του πρώτου ηράμματος εδεί-κνυτο, τοῖς μὲν όμοίαν εχουσι την ουσίαν εις αΧΧηλα μεταβάλΧειν εyχωpεϊ, τοῖς δὲ πάμπολυ διεστώσιν άμήχανον άΧΧήλοις όμοιωθήναι χωρίς τών εν μέσω μεταβολών. τοιούτόν τι καί τοΐς 1
1	Or we may render it “corpuscle”; Galen practically means the cell. cf. p. 153, note 2.
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be deluged by a quantity of superfluous fluid running in at unsuitable times.
For the way in which they obtain nourishment is somewhat as follows. Itr the body1 which is continuous throughout, such as Erasistratus supposes his simple vessel to be, it is the superficial parts which are the first to make use of the nutriment with which they are brought into contact; then the parts coming next draw their share from these by virtue of their contiguity; and again others from these; and this does not stop until the quality of the nutrient substance has been distributed among all parts of the corpuscle in question. And for such parts as need the humour which is destined to nourish them to be altered still further, Nature has provided a kind of storehouse, either in the form of a central cavity or else as separate caverns,2 or something analogous to caverns. Thus the flesh of the viscera and of the muscles is nourished from the blood directly, this having undergone merely a slight alteration ; the bones, however, in order to be nourished, require very great change, and what blood is to flesh marrow is to bone; in the case of the small bones, which do not possess central cavities, this marrow is distributed in their caverns, whereas in the larger bones which do contain central cavities the marrow is all concentrated in these.
For, as was pointed out in the first book,3 things having a similar substance can easily change into one another, whereas it is impossible for those which are very different to be assimilated to one another without intermediate stages. Such a one in respect to
2	cf. the term “cavernous tissue.”
3	I. x.
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χόνδροις iarrl το περικεχυμλνον μυξώδες καϊ τοῖς συνδέσμοις καΧ τοῖς ὑμέσι καϊ τοις νεύροις το παρεσπαρμένον ἐν αὐτοῖς hypov 7λίσχρον ἔκα-
213	στον γαρ || τούτων ἐξ ἰνῶν σἀγκειται πολλών, αἵπὲρ ομοιομερείς τ’ εἰσὶ καὶ ὅντως αισθητά στοιχεία, κατά δὲ τἀς μεταξύ χωράς αυτών ό οίκειότατος εις θρέψιν παρεσπαρται χυμός, δν εϊΧκυσαν μὲν ἐκ των φΧεβών τον αίματος, οσον οΐόν τ’ ήν εκΧεξάμεναι τον έπιτηδειότατον, εξ-ομοιοΰσι δὲ κατἀ βραχύ και μεταβάΧΧουσιν εις την εαυτών ουσίαν.
Ἀπαντ’ οὖν ταϋτα καλ άΧΧήΧοις όμοΧχκ/εΐ και τοῖς έμπροσθεν ἀποδεδειγμἐνοις ίκανώς μαρτυρεί καλ ού χρη μηκύνειν ετι τον Xoyov εκ yάp των εἰρημένων ενεστιν έκάστφ τά κατά μέρος άπαντα καβ' οντινα ψήνεται τρόπον εξεύρισκειν ετοίμως, ώσπερ καί διἀ τί ποΧΧοΐς κωθωνιζομενοις πάμ-ποΧυ τάχιστα μεν ἀναδίδοται τὺ ποθεν, ούρεΐται 8* ὸλίγου δεῖν ἄπαν ἐντὸς ού ποΧΧοΰ χρόνου, καϊ yap κάνταΰθα τη τε της ποιότητος οίκειότητι και τη τής ὑγρὁτητος Χεπτότητι καϊ τή των άyyείωv τε καϊ των κατ αυτά στομάτων ενρύτητι καϊ τή τής εΧκτικής δυνάμεως εύρωστία τὺ τάχος συν-τελεῖται τής άναδόσεως, των μεν πΧησίον τής κοιΧίας τετayμεvωv μορίων οίκειότητι ποιότη-
214	το? II εαυτών ενεκα εΧκόντων το πόμα, τών δ*
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cartilage is the myxoid substance which surrounds it, and in respect to ligaments, membranes, and nerves the viscous liquid dispersed inside them ; for each of these consists of numerous fibres, which are homogeneous 1—in fact, actual sensible elements; and in the intervals between these fibres is dispersed the humour most suited for nutrition; this they have drawn from the blood in the veins, choosing the most appropriate possible, and now they are assimilating it step by step and changing it into their own substance.
All these considerations, then, agree with one another, and bear sufficient witness to the truth of what has been already demonstrated; there is thus no need to prolong the discussion further. For, from what has been said, anyone can readily discover in what way all the particular [vital activities] come about. For instance, we could in this way ascertain why it is that in the case of many people who are partaking freely of wine, the fluid which they have drunk is rapidly absorbed 2 through the body and almost the whole of it is passed by the kidneys within a very short time. For here, too, the rapidity with which the fluid is absorbed depends on appropriateness of quality, on the thinness of the fluid, on the width of the vessels and their mouths, and on the efficiency of the attractive faculty. The parts situated near the alimentary canal, by virtue of their appropriateness of quality, draw in the imbibed food for their own purposes, then the parts next to them
1	Lit. homoeomeroue, i.e. “the same all through,” of similar structure throughout, the dements of living matter, cf. p. 20, note 3, and cf. also the “ cell ” of Erasietratus, p. 153.
2	“ Delivered,” “ dispersed ” ; cf. p. 13, note 5.
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ὲξῆς τοὑτοις εξαρπαξόντων teal αυτών εἰς ὲαυτὰ κάπειτα των ἐφεξῆς πάλιν ἐκ τούτων μεταλαμ-βανόντων, άγρις αν εἰς τὴν κοίλην άφίκηται φλέβα, τοὐντεῦθεν δ’ ἡδη τῶν νεφρών το οίκεΐον έπισπω μενών, ὦστ’ οὐδὲν θαυμαστόν οίνον μὲν ὕδατος άναλαμβάνεσθαι θάττον οίκειότητι ποιο-τητος, αυτόν δὲ τον οἷνον πὸν μὲν λευκόν και καθαρόν έτοίμως ἀναδίδοσθαι διἀ λεπτότητα, τον δ’ αὖ μέλανα και θολερον ϊσγεσθαί τε κατά την 6Βον και βρα&ύνειν ύπο πάγους,
Εἵη δ’ αν ταῦτα καὶ τῶν ὑπὲρ τῶν αρτηριών έμπροσθεν είρημΑνων ού σμικρά μαρτύρια, παν-ταγού yap οσον οίκεΐον τε και λεπτόν αίμα τού μη τοιούτου ραον επεται τοΐς ελκουσιν, ατμόν ούν ελκουσαι και πνεύμα και λεπτόν αίμα κατά τάς διαστάσεις αι άρτηρίαι των κατά την κοιλίαν και τα έντερα περιεγομένων γυμών ή οὐδ* ὅλως ἢ παντάπασιν επισπώνται βραγύ.
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in their turn snatch it away, then those next again take it from these, until it reaches the vena cava, whence finally the kidneys attract that part of it which is proper to them. Thus it is in no way surprising that wine is taken up more rapidly than water, owing to its appropriateness of quality, and, further, that the white clear kind of wine is absorbed more rapidly owing to its thinness, while black turbid wine is checked on the way and retarded because of its thickness.
These facts, also, will afford abundant proof of what has already been said about the arteries; everywhere, in fact, such blood as is both specifically appropriate and at the same time thin in consistency answers more readily to their traction than does blood which is not so; this is why the arteries which, in their diastole, absorb vapour, pneuma, and thin blood attract either none at all or very little of the juices contained in the stomach and intestines.
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(The numbers refer to the pages of the present edition; fuller references will be found in the footnotes.)
Abortifacient drugs, 285 Abortion, 231, 285 Absorption from digestive tract (v. Anadosis)
Acidity of urine, 245, 287 Activity (function), 13 Adhesion (prosphysis) of nutriment to tissues, 39 Affinity, 33
Alimentary canal, 119, 309
-----coats of, 23, 263
Allopathic treatment, 199 Alteration (qualitative change), 7, 9, 241, 251
Anadosis (absorption from digestive tract), 63, 119 Anaemia, 173 Anasarca (dropsy), 41 Anastomoses (communications between arteries and veins), 321 Anaxagoras, “ preformationist ” doctrine of, 7
Ancient writers, value of, 279 Animal life, 3
Animals (v. also History, Natural)
-----cold-blooded, 181
-----long-necked, 275
Anorexia (want of appetite), 247 Aorta (main artery of body), 143, 323
Appetite, 249
Aristotle, 9, et passim (v. also Peripatetic School)
Arrows, drugs for extracting heads of, 83
“Art ” of Nature (i.e. of the living organism), 57 Arteries, structure of, 283
-----to-and-fro motion in, 313
-----attraction of air by, through
skin, 317
Artery, pulmonary, 121, 323 GALEN
Artificer, 133 Asclepiades, 49, et passim Asepsis (absence of corruption), 201 Assimilation, 33 Asthenia (weakness), 230 Atomist School in Medicine, 45 Atrabiliary (melancholic) humour 209
Attraction (v. also Horror vacui)
-----physiological, 45
-----magnetic, 73
Auricle, left, of heart, 315
-----right, of heart, 321
Authority, value of, 279 Aversion, 249
Baking, 259 Beauty, 47
Bile, yellow, 63, 123, 177, 191, 289
-----“ vitelline,” 209
-----black, 203 (v. also Melancholic
humour)
Bile-passages, mechanical blocking of, 171
Biliousness, 193
Biology, repudiation of, by Atomist School, 45
Bladder, urinary, 51, 53, et passim
-----for bile (v. Gall-bladder)
Blood-production, 17,169,183,191, 201
Boiling, 259 Boils, 253
Bone, structure of, 327
Bone-marrow, 327
Borborygmi (gurglings) in stomach,
237
Bread, constitution of, 11 Bubo (swollen lymphatic glands in groin), 185
Butchers (as the primitive anatomists), 51
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Cadaver (corpse), experiment on, 205
Cartilage (gristle), 329 Catarrh (mucous discharge), 215 Cattle (as typifying “ herd - morality 47
“ Cell,** of animal tissues, 153
-----nutrition of, 327
Change, qualitative (v. Alteration) Channels (v. Morphological hypo-thesis)
Cheese-making, «1 Childbirth, 231, 285 Children’s game, 28 Chill, 171, 203 (r. also Cold) Cholagogues (drugs that draw off bile), 65 Cholera, 299
Chorion (membrane enclosing unborn child), 229 Chryeippus, 9
Chyle (emulsified contents of stomach), (t>. Emulsification)
Cirrhosis (induration) of liver, 171 Coats (tunics), 23 Cold, action of. on skin, 301 Cold-in-the-head, 215 (t>. alao Chill) Colon (large intestine), 313 Colour, 5
Conception, of semen, 233 Congius (measure), 111 Contractions (v. Peristalsis) Cooking, 191
Corn, attractive power of, 87 Coryza (mucous discharge : now a “ cold ”), 215 Crisis, 75
Cyathus (measure), 65 Decay, 7
Deductive reasoning, 227 Deglutition (swallowing), 95, 261, 265, 273 Democritus, 153 Deposits (In tissues), 297 Desire (appetite), 249, 269 Destruction (act of perishing), 7 Diaphragm (midriff), 255 Diarrhoea, 247, 299 Diet, 35,179, 255 Digestion, cause of, 243
-----impairment of, 185, 217. 237
Digestive tract, action on food, 251, et seq.
-----structure (v. Alimentary Canal)
Diodes, 51
Disease, definition of, 197 Diseases, the four primary» 185 Disjunctive argument. 167 Distribution (diadosis) of nutriment to tissues, 163 Dropsy, 41. «7, 171 Drugs, 05, 285, 293 (v. also Poisons) Dyscrasia (abnormal blending of the four qualities), 189 Dysentery, 205 Dyspepsia (v. Indigestion)
Education, 279
Effect (product, work done), IS Emaciation, 161 Emanations, 77 Embryo. 229 Emesis (v. Vomiting)
Empiricist physicians, 69, 193 Emulsification, 239 Epicurus, 71 Epigastric muscles, 237 Epispastic (attractive), 117 Erasistratus, 95 Erasietrateans, 105 Etna, 259
Eucrasia (proper blending of the four qualities), 189 Evaporation, 51, 87, 251 Experience (t\ Empiricist physicians)
Expulsive faculty, 231
Faculty (potentiality), 13 Faeces (ordure from bowel), 255 Fermentation, 209 Fever as a cause of indigestion, 185 Fibres, 329
----of blood, 215
----circular and longitudinal, 263
----oblique, 281
Filtration, 91
Fish, voraciousness of, 269
Flavour, 5
Fluxions, 297
Foetus (unborn child), 233
----death of, 287
Forced-feeding, 247 Forces, material. 127, 301 Function (activity), cause of, 197
Gall-bladder, 147, 245
----absence of nerves in, 289
Gardens, irrigation of, S25
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Geneaia (development of embryo), 19 Germander (drug), 67 Gestation (carrying of embryo by mother), 229
Give-and-take between organs, 295 Gravity (explaining secretion of urine), 107 Greediness, 271 Growth, 27,137 Gullet, 263
----use of, by stomach, 271
----(unction of its two coats, 278
Gurgling in stomach, 2S7
Habit of body. 69 Haemorrhage, intestinal, 297 Haemorrhoids (v. Piles)
Heartburn, 287 Heat, innate, 41,141.185 Hepatic veins (entering vena cava from liver), 147 Herophilue, 233 Hippocrates, 9. et passim Histogenesis (tissue-production), 21 History, natural, 269 HomcBomeries (similar parts), 160 Homoeopathy, 199, Note 1 Honey, 179, 191
Horror vacui (“ Nature's abhorrence of a vacuum ”), 99,165 Humours, the four, origin of, 167, 188, 209
Hydragogues (drugs that draw water out of the system), 66
Reus volvulus (obstruction of bowels), 299, 303 Illusions, sensory, 7 Indigestion, 185, 217, 237 Inductive reasoning, 227 Inflammation, 85, 233 Interaction of any two bodies, 861 Intestine, email, 253 Intestines, structure of, 288
----movements of, 248
Ionia, 29 Iron, 71
Irrigation of gardens and tieeaee,
Jaundice, 179, 207 Jejunum (part of small intestine), 290
Kidneys, 40, 89
Labour (v. Childbirth)
Larynx (voice-box), involved in ewallovring, 266 leprosy, 41 Leucippus, 153 Lichen (a skin-disease), 253 Liver, proper tissue of, 311 —— transverse fissure of, 147
-----induration of, 171
-----give-and-take between it and
stomach, 291 Lodeetone, 71 Love, 47
Lumen (internal cavity of a vessel), 119
Lyons, 100
Magnetism, 71 Marrow of bonee, 827 Mastication, 253 Material forces, 127 Medicine, taking of, 269 (v. also Drugs)
Melancholic {v. Atrabiliary) Membranes, foetal, 231, 285 (v. also Chorion)
Menander, 105 Menodotus, 81 Menstrual blood, 131,171 Metabolism, diseases of, 41 Midwife, 235 Miscarriage*(®. Abortion)
Molecules (of Asclepiadea), 6S Morphological hypothesis of bile-secretion, 125, 147 Motion, active and passive, 57 Mouth, lining of, 261
-----digestion in, 253
Mucus, 203, 215 Muscles, voluntary, 263
“ Nature,” 2; its “ Art,” 67 Nature-lore (r. Physiology)
Nausea, 287 " Nerve/* 151, 272 Nutriment, 41 Nutrition, 31,149
Obstetric chair, 286 Obstruction of bowels, 299, 808 (Esophagus (*. Gullet)
Omentum (an apron-like fold of fat, overlying the intestine), 148, 255, 818
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Organism, unity of, 61 Organs, nutrition of, 307 Oe uteri (mouth of womb), 220 Ovum, human, 135 Oxidation, 211 Oxygen (t>. Pneuma)
Pain, 287 Parturition, 231
Pathology, relation to Physiology, 189, 287 Peasants, 87 Perch (v. Fish)
Peripatetic (Aristotelian) School, 139
Peristalsis (contraction and dilatation), 97, 243, 263 Peritoneum, 53 Phidias, 129 Philistion, 173 Philotimu3,183 Phlegm, 67, 201, 215 Phlegmatic temperament, 103 “ Physiology," 139 Piles, 171 Plant-life, 3 Plato, 173, 203, 215 Plethora (congestion), 119 Pneuma (as a vital principle), 158;
(as oxygen), 187 Poisons, action of, 251 Porch, the (Stoic School), 145 “ Pores ” (©. Channels)
Portal vein, 147 Potter’s earth, 213 Practitioner, 197 Praxagoras, 51 Praxiteles, 129
“ Preformationist '* doctrine of Anaxagoras
Presentation (prosthesis) of nutriment to tissues, 39 Prevention and Cure, 169 Principles, the four fundamental (v. Qualities)
Prodicus, 201 Prolapse of uterus, 235 Propulsive faculty, 231 Proephysis (v. Adhesion)
Prosthesis (v. Presentation)
Psyche. 3, 153
Psychology, repudiation of, by Atomist School, 45 Pulmonary artery, 121 Pylorus (outlet of stomach), 239
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Pylorus, regurgitation through, £89 Pyrrhoniets (typical sceptics), 197
Qualities, the four fundamental, 9,
183. 259
-----derivative, 21
Relativity, 17 Renal veins, 107 Respiration, 175, 305 Retentive faculty, 225 Rhetoric, 97
Safflower (drug). 67 Saliva, action of, 253 Scammony (drug), 67 Schools,two contrasted, in Medicine, 45
Scientist, 197 Scorpions, 253 Sculpture, 129 Sectarianism, 55 Sects, medical (v. Schools) Self-control, 47 Self-education, 279 Semen. 131, 233 Sensation, 47
Septum, perforated, between ventricles of heart, 321 Serum (watery part of blood or milk), 91, 213
Shaping (development of organs), 19 Sieves, 91
Skin-diseases, 253 (t>. also Leprosy and Lichens)
Slaves, 103 Sociability, 47 Sophistry, 219, 279 Sophists, 7 Soul, 45
Specific selection of nutriment by tissues (v. Attraction, physiological)
Spermatic ducts, 67 Spirit (t>. Pneuma)
Spleen, function and diseases of, 205
-----“ uselessness ” of, 143
-----as an emunctory of the liver,
277
Statues, 129
Sting-ray (fish), bite of, 85 Stoics, 15, 145
Stomach, function of, 197, 237,251, 255
-----coats of, 261
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Stomach, independent habits of, 271
-----give-and-take between it and
liver, 291
Stone in bladder. 51 Strength, relative, of different organs, 293 Substance, 9
Superfluities (waste-substances), 35, 291
Swallowing (v. Deglutition) Symptoms, 13 Synapse, 147
Teeth, 253
Temperament (crasis. mixture of elementary principles), 15, 139, 193
Temperance, 47 Theophrastus, 139 Thorns, drugs for extracting, 83 Tissues, development of, 21
-----their action in producing
humours, 179,195 Trachea (windpipe), 305 Transference (passive motion), 7 Transpiration, 153 Treatment, principles of, 199 Tricuspid orifice or heart, 321 Tubes, rigid, 119, 317, 325
Unity of organism, 61 Ureters, 23, 51 Urine. 51
“ Useless ” organs (Erasistr&tus), 143
Uterus (womb), 227
Vacuum, tendency to refill (v.
Horror vacui)
Valves of heart, 121, 315 Vaporisation (*. Evaporation) Vegetable diet, 35,179 Vegetative life, 3 Veins, structure of. 283
----“ arterial ”	(v. Pulmonary
artery)
----coronary, 323
----hepatic, 147
----mesenteric, 293, 305
----portal, 147
----renal, 107,143
----vena cava (chief vein of body),
91
----collapse of, 119
Ventricles of heart, communication between, 321 Vipers, 85
Vitalist School in Medicine, 45 Vivisection, 59. 241, 273 Voluntary motion, 3 Volvulus (intestinal obstruction).
OQQ QfJQ
Vomiting, 241,247,267 ----faecal, 299
Waste-products (v. Superfluities) Whey (v. Serum)
Wine. 209, 329 Womb (v. Uterus)
Wounds, 185 Wrestling, 125
Zeno, of Citium, 9
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